Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 




,0 '^' . 



.A' ■!. 



/ ' 



V 



I 4 






o 



V 



O 



^•, 



-> 






( . 



V ' 



<' 



4 t 



/ 






r 



/— 



t " 
^ 



rK 






s ^ 



\ 



V » 



« ; 



/ 



^} 












'.^ 






. -'i 



■N 



/ /■ 



'\ 



/\" 



'N 



fN 



-' , 



S 



'« I 



\' 



/ 



<. 



. V 






-, ' 



X 



, ^/ 






/ 



.-< 



•* « 



■> 



\/ 



f 
\ ■ 



/^ 



;- 



N' 



. f 



N' 



S^ 



\/ 



^^ 



^>'^ 



/N 



0-> 






/ 



^.'.•^ 



■ / 









/"'.' 



.a'- 



•--» 



o 






r 



r' 



, • 



f\' 



? 






^ V 



' \ 



V '. 



.''- 



.•<j 






c> 



\ •» 






vV 



^ . 



<-^ 



/ «- 



r<< 



-'<■ '■ 



"53 



^-^ 



'/• 



v? 



A 



V 



/\ 



("; 



'o 



^\ 









-.^ 






V 



^ 



. N 



^ > . 



O 



\ 



• * 



» 1 



<.. 






,-x 



^'^> 



,1 



- \ 



•■J 






V 






I A 



v.. 






•^' 



/" 



<^ 






»■ « 






/>- 



• 



6. 



!•-. 






. * \ 



' ' . ' 



> 






<<5 

V 



r^ 









, N 






> 



/ 



V. • 



-Y 



v/ 



--'^ 



<^. 









•'' 


1 




X 


»« 

^ 


\^ 






c 




'''' / 




' \'' 


. 


.v/ 




♦ -» 





^ o 






.N 



o 



4- 



'. , » 



. t{ / 












1 v» 



^\ 



• .» 









-• * 



.4 



•i' 



J 



Pronsmoual Paptr No. E2 Sana H, loivAcj, 7 

DEPARTMENT OF THE INTERIOR 
UNITED STATES GEOLOGICAL SURVEY 

CHARLES D. WALCOTT, DiBIcniB 



FOREST CONDITIONS 



SAN mmm mountains forest reserve, Arizona 



JOECr fi. T,T!TB T!Wt, THEODORE F. BIXOIT, AHS ABTH1TB DODWELL 



AK IKTRODVCTION BY 
F. 0. FLOHHES 



■WASHINGTON 

OOVEKNMENT I'RINTINO OFFICE 

iyo4 



' t 



v-v 1/:. ^ ■ 



CONTENTS. 



Page. 

Letter of transmittal :..) 9 

Introduction 11 

Boundaries ., 11 

Surface features 13 

Soil 15 

• 

Drainage : 15 

Forest and woodland 17 

Zones or types of arlwrescent growth : 18 

Aspect and character of timber belts : 19 

Undergrowth and ground cover 20 

Species of trees : 21 

Yellow pine ^ 21 

Limber pine 21 

Bristle-cone pine 21 

mnon : 21 

Single-leaf piilon .' 21 

Red fir :. 21 

White fir 21 

Arizona fir 21 

Engelmann spruce 21 

One-seed juniper 21 

Alligator juniper 21 

Arizona cypress 22 

Commercial value of timber belts 22 

Capacity of the forest in mill timber 22 

Destruction of the forest 24 

Cutting 24 

Grazing « 25 

Fire 26 

Reproduction 28 

Influence of the forest on run-off 30 

Grazing value of the reserve 31 

Effects of sheep herding on forest floor 34 

Nontimbered tracta 35 

Agricultural value .*. 35 

3 



CONTENTS. 



Detailed descriptions. 



Township 
Township 
Township 
Town»?hip 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 

« 

Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 
Township 



15 north, 
15 north, 
15 north, 
15 north, 
15 north, 

15 north, 

16 north, 
16 north, 
16 north, 
16 north, 
16 north, 
16 north, 

16 north, 

17 north, 
17 north, 
17 north, 
17 north, 
17 north, 
17 north, 
17 north, 

17 north, 

18 north, 
18 north, 
18 north, 
18 north, 
18 north, 
18 north, 
18 north, 

18 north, 

19 north, 
19 north, 
19 north, 
19 north, 
19 north, 
19 north, 
19 north, 
19 north, 
19 north, 
19 north. 



Township 20 north, 
Township 20 north, 
Township 20 north. 
Township 20 north, 
Township 20 north, 
Township 20 north. 



range 6 east . 
range 7 eSist . 
range 8 east . 
range 9 east . 
range 10 east 
range 11 ea^t 
range 5 east . 
range 6 east . 
range 7 east . 
range 8 east . 
range 9 east . 
range 10 east 
range 11 east 
range 4 east . 
range 5 east . 
range 6 east . 
range 7 east . 
range 8 east . 
range 9 east . 
range 10 east 
range 11 east 
range 4 east . 
range 5 east . 
range 6 east . 
range 7 east . 
range 8 east . 
range 9 east . 
range 10 east 
range 11 east 
range 1 east . 
range 2 east 
range 3 easi 
range 4 easi 
range 5 easi 
range 6 east 
range 7 east 
range 8 east 
range 9 east 
range 10 east 
range 1 east 
range 2 east 
range 3 east 
range 4 east 
range 5 east 
range 6 east 



Page. 
35 

35 

36 

36 

36 

37 

37 

38 

38 

38 

39 

39 

40 

40 

41 

41 

41 

41 

42 

42 

43 

43 

43 

43 

44 

44 

45 

45 

46 

46 

47 

47 

47 

48 

48 

49 

49 

50 

50 

50 

51 

51 

52 

52 

53 

53 



CONTENTS. 



Detailed descriptions — Continued. 

Township 20 north, range 7 east 
Township 20 north 
Township 20 north 
Township 20 north 
Township 21 north 
Township 21 north 
Township 21 north 
Township 21 north 
Township 21 north 
Township 21 north 
Township 21 north 
Township 21 north 
Township 21 north 
Township 22 north 
Township 22 north 
Township 22 north 
Township 22 north 
Township 22 north 
Township 22 north 
Township 22 north 
Township 22 north 
Township 22 north 
Township 23 north 
Township 23 north 
Township 23 north 
Township 23 north 
Township 23 north 
Township 23 north 
Township 23 north 
Township 24 north 
Township 24 north 
Township 24 north 
Township 24 north 
Township 24 north 
Township 24 north 
Township 24 north 
Township 25 north 
Township 25 north 
Township 25 north 
Township 25 north 
Township 25 north 
Township 25 north 
Township 25 north 
Summary 



range 8 east . 
range 9 east . 
range 10 east 
range 1 east . 
range 2 east . 
range 3 east . 
range 4 east . 
range 5 east . 
range 6 east . 
range 7 east . 
range 8 east . 
range 9 east . 
range 1 east . 
range 2 east . 
range 3 east . 
range 4 east . 
range 5 east . 
range 6 east . 
range 7 east . 
range 8 east . 
range 9 east . 
range 3 east . 
range 4 east . 
range 5 east . 
range 6 east . 
range 7 east . 
range 8 east . 
range 9 east . 
range 3 east . 
range 4 east . 
range 5 east . 
range 6 east . 
range 7 east . 
range 8 east . 
range 9 east . 
range 3 east . 
range 4 east . 
range 5 east . 
range 6 east . 
range 7 east . 
range 8 east . 
range 9 east . 



Index 



Page. 

54 

55 

55 

56 

56 

56 

57 

57 

58 

59 

59 

60 

61 

61 

61 

62 

62 

63 

63 

64 

65 

66 

67 

67 

68 

69 

70 

71 

71 

72 

73 

73 

74 

75 

76 

77 

77 

78 

78 

79 

80 

80 

81 

81 

93 



ILLUSTRATIONS. 



Platb I. Map of San Francisco Mountains Forest Beeen^e, Arizona, showing classification of 

lands In pocket. 

II. Diagram of San Francisco Mountains Forest Reserve, Arizona, showing stand of 

timber and distribution of species 16 

III, Ay Burnt timber on slopes of San Francisco Peak; 5, Yellow pine, piflon, and juniper. 20 

IV. A and J5, Fire scars on yellow pine 24 

V. Af Engelmann spruce; J5, Mill site on Arizona Central Railroad , 28 

VI. ?1, Bill Williams Mountain; B, Fair stand of yellow pine 30 

VII. A, Yellow pine on the Verde slope; B, Band of 2,200 sheep 34 

7 



LETTER OF TRANSMITTAL. 



Department of the Interior, 

United States Geological Survey, 

Washington, D. C, Octobe?* 10, 1903. 

Sir: I tmnsmit herewith, for publication in the series of Professional Papers, 

a report on forest conditions in the San Fi*ancisco Mountains Forest Reserve, 

Arizona, prepared by Mr. F. G. Pluramer from the preliminary report of Mr. John 

B. Leiberg and notes by Messrs. Theodore F. Rixon and Arthur DodweQ. 

Very respectfully, 

Henry Gannett, 

Oeographer. 
Hon. Charles D. Walcott, 

Director United States Geological Survey, 

9 



FOREST CONDITIONS IN THE SAN FRANCISCO MOUNTAINS 

FOREST RESERVE. ARIZONA. 



By John B. Leiberg, Theodore F. Rixon, and Arthur Dodwell. 



I]NTRODUCTIOX. 

By F. G. Plummer, 
BOUNDARIES. 

By proclamation of President McKinley dated August 17, 1898, the San Fran- 
cisco Mountains Forest Reserves were created in the Territory of Arizona, being 
described by sections of land as follows: 

'^ The' even-numbered sections in townships twenty-five (25), twenty-four (24), 
and twenty-three (23) north, ranges three (3) to nine (9) east, both inclusive; town- 
ships twenty-two (22) and twenty-one (21) north, ranges one (1) to nine (9) east, both 
inclusive; townships twenty (20) and nineteen (19) north, ranges one (1) to ten (10) 
east, both inclusive; townships eighteen (18) and seventeen (17) north, ranges four 
(4) to eleven (11) east, both inclusive; township sixteen (16) north, ranges five (5) to 
eleven (11) east, both inclusive; sections two (2), four (4), six (6), eight (8), ten (10), 
twelve (12), fourteen (14), sixteen (16), and eighteen (18)j township fifteen (16) north, 
range six (6) east; sections two (2), four (4), six (6), eight (8), ten (10), twelve (12), 
fourteen (14), sixteen (16), eighteen (18), twenty (20), twenty-two (22), and twenty- 
four (24), township fifteen (16) north, range seven (7) east; sections two (2), four (4), 
six (6), eight (8), ten (10), twelve (12), fourteen (14), sixteen (16), eighteen (18), twenty 
(20), twenty -two (22), and twent^'^-four (24), township fifteen (15) north, range eight 
(8) east; sections two (2), four (4), six (6), eight (8), ten (10), twelve (12), fourteen 
(14), sixteen (16), and eighteen (18), township fifteen (16) north, range nine (9) east; 
sections two (2), four (4), and six (6), township fifteen (15) north, range ten (10) east, 
and sections two (2), four (4), and six (6), township fifteen (15) north, range eleven 
(11) east." 

On April 12, 1902, President Roosevelt issued a proclamation "for the purpose 

of consolidating into one reserve the lands heretofore embraced in the San Francisco 

Mountains Forest Reserves and of including therein the other adjacent lands within 

11 



12 8AN FRANCISCO MOUNTAINS FOREST RESERVE, ARIZONA. 

the description hereinafter given." The consolidated area is now known as the San 
Francisco Mountains Forest Reserve, and is described by metes and bounds as 
follows: 

'' Beginhing at the northwest comer of township twenty -two (22) north, range 
one (1) east, Gila and Salt River meridian, Arizona; thence southerly along the said 
meridian, allowing for the proper offset on the fifth (5th) standard parallel north, to 
the southwest corner of Township nineteen (19) south, range one (1) east; thence 
easterly along the surveyed and unsurveyed township line to the point for the north- 
west corner of township eighteen (18) north, range four (4) east; thence southerly 
along the unsurveyed range line to its intersection with the fourth (4th) standard 
parallel north; thence easterly along said parallel to the point for the northwest 
corner of township sixteen (16) north, range five (5) east; thence southerly to the 
point for the southwest corner of said township; thence easterly to the point for the 
northwest corner of township fifteen (16) north, range six (6) east; thence southerly 
to the point for the southwest corner of section eighteen (18), said township; thence 
easterly along the unsurveyed section line to the point for the northwest corner of 
section nineteen (19), township fifteen (15) north, range seven (7) east; thence 
southerly to the southwest corner of said section; thence easterly along the unsurveyed 
section lines to the southwest corner of section nineteen (19), township fifteen (15) 
north, range nine (9) east; thence northerly to the northwest corner of said section; 
thence easterly along the section line to the southeast corner of section thirteen (13), 
said township; thence northerly to the northeast corner of section twelve (12), said 
township; thence easterly along the section lines to the southeast corner of section 
one (1), township fifteen (15) north, range eleven (11) east; thence northerly along 
the range line to its intersection with the fourth (4th) standard parallel north; thence 
westerly along said parallel to the southeast corner of township seventeen (17) north, 
range eleven (11) east; thence northerly along the surveyed and unsurveyed range 
line to the point for the northeast corner of township eighteen (18) north, range 
eleven (11) east; thence westerly to the southeast corner of township nineteen (19) 
north, range ten (10) east; thence northerly along the range line to its intersection 
with the fifth (5th) standard parallel north; thence westerly along said parallel to the 
point for the southeast corner of township twenty-one (21) north, range nine (9) east; 
thence northerly along the unsurveyed range line, allowing for the proper offset on 
the sixth (6th) standard parallel Aorth, to the point for the northeast corner of 
township twenty-five (25) north, range nine (9) east; thence westerly along the 
surveyed and unsurveyed township line to the point for the northwest corner of 
township twenty- five (25) north, range three (3) east; thence southerly along the 
surveyed and unsurveyed range line, allowing for the proper offset on the sixth (6th) 
standard parallel north, to the northeast corner of township twenty -two (22) north, 
range two (2) east; thence westerly along the township line to the northwest corner 
of township twenty -two (22) north, range one (1) east, to the place of beginning." 

Mr. .John B. Leiberg began the field work in this reserve in the early part 
of June, 1901, and by December 1 had examined thirty-seven townships in the 
northern portion and five and one- half townships in the southwestern portion. 
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During the winter of 1901-2 Mr. Leiberg prepared a full detailed preliminary 
report on these areas, which are outlined on the kej' diagram on PL I. 

The examination was concluded during the season of 1902 by Mr. Theodore F. 
Rixon and ^r. Arthur Dodwell. 

For the purpose of publishing the results of these examinations as one pro- 
fessional paper, Mr. Leiberg's report has been supplemented b}' the data collected 
by Messrs. Rixon and Dodwell. To avoid unnecessary repetition, and for sim- 
plicity of reference, each topic or subhead and each table contains the results of 
the examining parties in the same manner as if the field work had been in, charge 
of one person, and the entire area treated by one author. 

Each section of 640 acres was separately cruised and reported upon in detail. 
The Michigan practice was used in estimating the timber, and includes trees 
which have a diameter as small as 8 inches at a height of 2 feet from the ground. 
The practice of Arizona lumbermen will average about 70 per cent of the Michigan 
practice estimates as given in this report. 

In the preparation of the land classification map, PI. I, it was not attempted 
to show barren tracts which natui*ally support neither woodland nor forest. The 
larger tracts aggregate 362^075 acres, but the actual area is considerably greater 
than these figures imply, as numerous lanes and irregular openings interrupt the 
woodland growth. The map is a graphic representation of the existing conditions, 
which are set forth in greater detail in the following report. 

SURFACE FEATURES. 

This reserve comprises portions of the broad summit, and in localities also the 
slopes of an elevated tract of land in north-central Arizona. The altitude ranges 
from 3,600 feet at Oak Creek in the southwestern portion, to 12,794 feet at the 
summit of San Francisco Peak. In a general way the region may be regarded as a 
plateau — an extension southward of the Coloi-ado Plateau — gashed by numerous 
deep canyons in the southern part and dotted by several hundred volcanic cones, 
principally in the northern areas. The general slopes are toward the northeast and 
southwest from a sinuous and ill-defined crest line which traverses the country' 
from northwest to southeast. The northeast slope has a low gi*adient and leads to 
the valley of Little Coloi'ado River; the southwestern slopes are steeper and at last 
break off precipitously^ into the valle}^ of Verde River. 

The plateau originated in the uplift of a vast block of territory. Volcanic 
vents opened in many localities over its surface and poured out great floods of lava, 
after which from many craters were ejected vast masses of cinders and pumice-like 
scorise, all of which helped to build up the plateau to its present level. Most of the 
region is therefore buried under various forms of volcanic ejecta, and only in 
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occasional localities and in the bottoms of the deeper canyons do the underl5dng 
limestones outcrop. 

The top of the plateau consists, in a general way, of rolling land. The high 
portion of the region is composed mostly of terraces, which mark successive flows 
of lava from many points of eruption. Except where the plateau breaks off to the 
Verde drainage, Ihese terraces terminate in comparatively low fronts, which are 
seldom more than 300 feet in height, more frequently not over 50 to 100 feet. 
Their slopes are often steep and abrupt, and mostl}^ rocky and talus strewn. The 
different volcanic foci scattered over the plateau, which accentuate the high 
relief, consist of (1) low, truncated, more or less symmetrical cones, built up of loose 
lava, scorise, or of cemented volcanic tuff; (2) large craters around which in the 
course of many successive eruptions there accumulated lava, cinder, and slag until 
the masses attained the height and proportions of mountains; (3) irregular ridges 
composed of various sorts of volcanic matter, rarely exceeding a mile in length and 
1,200 feet in height; and (4) blocks of limestone, sometimes 1,600 feet in height 
and 3,800 feet in diameter. 

The cones vary in height from 300 to 1,000 feet, and even attain 1,200 feet 
in one or t^vo instances. Their diameters, at the base, varj^ from 1,400 to 4,500 
feet. Their summits appear flat and^ truncate, when viewed from a distance, but 
a near inspection usually reveals a central depression, sometimes in the shape of 
an inverted cone, sometimes a shallow dish-like concavity. On many of the cones 
the depression is situated slightly to one side or occurs far down on the slopes. 

The centers of eruption around which suflBcient lava and cinders accumulated 
to form mountains, are San Francisco Mountains, Kendrick Peak, Sitgreaves Peak, 
Bill WiUiams Mountain, Mormon Mountain, and Apache Maid. The last-named is 
a very prominent peak, although the lowest of those mentioned. San Francisco 
Mountains and Kendrick Peak were not built up from the ejecta of one crater, 
but from the outpourings of many; several craters, in the case of San Francisco 
Mountains, eventually coalescing and causing the formation of one large central 
cone, while in Kendrick Peak they remain separate, grouped on either side of a 
central ridge. Sitgreaves Peak, on the other hand, appears to have been built 
up by lava flows welling out through fissures, and the ancient craters, if any 
existed, are not clearly traceable. 

The low portion of the region consists of runs, gullies, ravines, and canyons. 
In the northern areas of the reserve these depressions are shallow and unim- 
portant, except such as head in the high mountains. In the southern portion of 
the reserve are three principal canyons with numerous tributaries. Sycamore and 
Oak Creek canyons have high precipitous walls, in places aggregating 2,000 feet 
of inaccessible cliffs. Beaver Creek Canyon is similar, but the slopes are not 
as abrupt and are generally free from rock bluffs and cliffs. 
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SOIL. 

The principal classes of soil in the reserve are as follows: Gravelly loam, loamy 
gravel, scoriaceous soil, cinder, and adobe. 

The gravelly loam is .the prevailing type of soil. It consists of loamy or 
adobe constituents mixed with varying percentages of volcanic debris in the 
areas covered with lava, and with limestone f i*agments when outcrops of that rock 
occur. The loamy gravel occurs in the limestone belt and in the northeast corner 
of the reserve, where it abuts* on the desert areas of the Little Colorado. The 
scoriaceous soils prevail on the slopes of the volcanic cones and ridges and in 
their immediate neighborhood. They are distributed throughout the reserve, and 
are Composed of a mixture of slag and pumice-like detritus, red, gray, or yellow, 
with small quantities of loamy matter intermixed. The cinder soils occur in 
situations similar to those of the scoriaceous ones, but are especially typical of the 
volcanic areas lying between the eastern foot of San Francisco Peak and the 
Little Colorado Desert. This class of soil consists almost wholly of coarse, black, 
volcanic cinders, almost lacking loamy admixtures. The adobe soils are derived 
from the decomposition of certain kinds of lava. They occur throughout the 
reserve, but are best developed on the slopes leading to Verde Valley in the south- 
west portion of the reserve. They also constitute the bottom of all the temporary 
lakes and ponds in the region. 

The loamy soils are moderately pervious to water; the cinder and scoriaceous 
soils absorb water as readily as a sponge and part with it as freely. The adobe 
soils are not readily pervious; they quickly shed most of the water which falls 
upon them, except where badly cracked, when the fissures take up large quantities. 
However, they retain what is absorbed with great tenacity. The loamy soils are 
adapted to the growth of forests best of any in the reserve; next comes the scori- 
aceous soils with loamy admixtures. The pure cinder soils are extremely barren 
and sterile, while the pure adobe soils, owing to the cracking propensity of the 
surface, are ill adapted to forest growth. 

Most of the surface is bowlder strewn or covered with small fragments of 
lava, or, in the vicinity of volcanic vents, with coarse slag and scoriaceous matter. 
On many tracts the soil is extremely thin and imperfectly covers the underlying 
rough lava, constituting what is here termed '*scab land." 

DRAINAGE. 

The visible portion of the run-off, or peimanent surface flow, is small, as 
most of the precipitation sinks either within the reserve or in the deseii: and 
semidesert tracts which border it. Oak, Beaver, and Sycamore creeks are per- 
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manent streams, as is also Smith Creek, an insignificant runlet whicii rises on 
the eastern slopes of th0 crater rim of San Francisco Peak and flows a distance 
of 1 or li miles before sinking. A portion of its waters is impounded and piped 
to Flagstaff, which town depends upon it for supply. It is evident that the 
visible run-off accounts for only a small portion of the annual precipitation, most 
of which undoubtedly sinks into the fissures of the lava bed and does not again 
appear inside the reserve nor on the contiguous tracts. 

A few springs exist here and there, which ar^ small and of little importance 
except to the particular locality. Natural tanks, which are hollows in the rocky 
beds of small creeks, are scattered over the reserve, and artificial tanks have been 
constructed in various localities. Most of these are small, and during the summer 
are exposed to the trampling and wallowing of stock and become excessively 
filthy. Mormon Lake and Stoneman Lake are both dry, and at present are used 
either for pasture or agriculture. Eight years ago both lakes were full of water, 
Mormon Lake having a depth of 10 to 15 feet and being plentifully stocked with 
fish. Several smaller lakes in the southern portion of the reserve are in a similar 
condition. 

The normal annual precipitation which falls on the central portions of the 
reserve between the 6,000- and 7,800-foot levels amounts approximately to 25 
inches. There are, however, great fluctuations in the amounts, the records showing 
as low as 7 inches per annum at Flagstaff. The precipitation i*apidly diminishes in 
quantity as the northern, eastern, and western areas of the reserve are approached, 
until finally a region is reached where semidesert conditions exist. With a rise 
in elevation above the 7,800-foot level there is evidently an increase in the 
annual rate of precipitation, but no records are in existence that show the amount 
of rainfall. There are two rainy seasons, one in July and August, -the other 
from October to March or April. During the prevalence of the former the 
rains come from the southeast and east and are accompanied by a good deal of 
electrical disturbance 'and display, and are frequently torrential in character. 
The effect of electric storms upon the timber of the reserve is quite noticeable; 
in places as high as 5 per cent of the standing trees have been struck and killed 
by lightning, and it is a reasonable estimate that 1 per cent of the entire timber 
is destroyed by this means. The fall rains begin in October and come intermit- 
tently till spring opens, changing to snow as the season advances. These storms 
come from tne southwest and often are accompanied by violent gales. 

None of the elevations in the reserve reach the permanent snow line for this 
latitude, but on the northeast slopes of San Francisco Peak small drifts occasionally 
remain through the summer. 
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INTRODUCTION. 17 

FOREST AND WOODLAND. 

List of the conifers in *S5an Francisco Mountains Forest Reserve. 

Yellow pine Pinus ponderoea. 

Limber pine Pinus flexilis. 

Bristle-cone pine Pinus aristata. 

Pifion Pinus edulis. 

Single-leaf pifton Pinus monophylla. 

Red fir Pseudotsuga taxifolia. 

White fir Abies concolor. 

Arizona fir Abies arizonica. 

Engelmann spruce Picea engelmanni. 

One-seed juniper Juniperus occidentalis monospenna. 

Alligator juniper Juniperus pachyphioea. 

Arizona cypress Cupressus guadalupensis. 

A complete list of the broad-leafed trees in not available, but is in part 
as follows: 

lAst of broad-leafed trees in San Francisco Mountains Forest Reserve. 

Aspen Populus tremuloides. 

Black Cottonwood Populus trichocarpa. 

Boxelder Acer negundo. 

Svcamore Platanus racemosa. 

Utah oak Quercus utahensis. 

Rocky Mountain oak Quercus undulata. 

Ash. 

Black ash. 
Walnut. 
Mesquite. 

Among the coniferous species the yellow-pine claims first rank, constituting 
over 99 per cent of the merchantable timber and about 90 per cent of the total 
forest. It is followed by one-seed juniper and pinon. The other coniferous trees 
form individually but small percentages of the total growth, and are confined to 
more or less circumscribed tracts. Among the broad-leafed species, aspen takes 
first rank, but is closely followed by the oaks. The rest of the species of this class 
consists of isolated trees or small groups scattered on the breaks to the larger 
canyons. 

In the classification shown on PL 1 the woodlands are tracts which carry in 
part — sometimes almost exclusively — species of trees which in this region never 
attain mill-timber dimensions. As such they comprise areas supporting pure or 
mixed stands of juniper, pition, and cypress. A few tracts covered with pure stands 
of small aspen likewise are included in the wooded areas, and in some localities a 
few isolated yellow pines may be included. The forested areas, on the other hand, 
are defined as tracts producing trees which grow to mill-timber dimensions. 

620— No. 22-04 2 



18 8AK FRAN0I8CO MOUNTAINS FOREST RESERVE, ARIZONA. 

ZONES OR TYPES OF ARBORESCENT GROWTH. 

The arborescent growth in the reserve falls naturally into three chief types or 
divisions, with one which is intermediate or transitional. These t^^pes in their alti- 
tudinal extensions, and in the species which compose them, correspond in a general 
way to the different ratios of precipitation which prevail over the various districts in 
which they are found. Yet here, as elsewhere, the soil moisture, not always closely 
proportioned to the annual precipitation, comes into play and limits the i-ange of 
the different types or extends it into areas where otherwise they would not occur. 

The lowest type of growth, as regards altitudinal limitations, is that which con- 
stitutes the woodlands, a region where semiarid climatic and soil conditions obtain. 
Its chief range lies between the 5,700- and 6,200-foot levels, but soil aridity due 
to porous and nonretentive soil constituents may extend its altitudinal range to 
7,000 feet, or even 7,500 feet. It mostly forms a fringe below the yellow-pine belt 
to the desert, treeless areas beyond. Occasionally it occurs on the slopes and 
summits of cinder cones, far in among the yellow-pine belt, alwa3''s in such cases as 
a result of soil aridity. 

The zone next above that of the woodlands with their juniper and pifion stands 
is that of the yellow pine. It coiTesponds in a general way to subhumid climatic 
conditions. Its chief altitudinal range is between the 6,200- and the 8, 500- foot 
levels. On the warm and dry southern and eastern slopes of San Francisco Peak the 
type extends to elevations of 9,200 feet, ranging into the lower limits of the humid 
area. The type forms 99 per cent of the forest in the reserve, and its chief conif- 
erous tree is the yellow pine. Here and there it is mixed with small percentages of 
red fir, alligator juniper, aspen, and oak. 

Above the yellow-pine type comes the transition type. It lies as a compara- 
tively narrow and irregular belt between the humid areas of the zone above 
and the subhumid tracts of the yellow-pine forests below. Its altitudinal range 
lies chiefly between the 8,500- and 9,800-foot levels, dipping in some localitieis 
considerably lower, and in others rising to 10,000 feet. It occupies the middle 
slopes of San Francisco Peak, Kendrick Peak, and the middle and upper slopes 
of Sitgreaves Peak. The type is composed of red^ fir, white fir, and Arizona 
fir — the latter in small proportions only — limber pine, aspen, scattered yellow 
pines, and, on San Francisco Peak, a few straggling Engelmann spruce. 

The upper zone of timber is formed by the subalpine type of forest, and 
here is characteristic of climatic conditions verging into the humid. Its alti- 
tudinal range lies between the 9,800- and the 12,400-foot levels, and therefore is 
confined to the summits of Kendrick Mountain and the upper slopes of San 
Francisco Peak. The type is composed of aspen, Engelmann spruce, bristle-cone 
pine, with small proportions of Arizona fir at such points along its lower levels 
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where it overlaps the transition belt of timber. Among the different conifers 
which compose the type, Engelmann spruce is the dominant species. Above the 
belt of subalpine forest lies a narrow treeless tract generally considered as situated 
above timber line, and for this reason devoid of forest. If such is the case, then 
the timber line on San Francisco Peak runs along the 12,000-foot level, leaving 
the highest peak projecting nearly 800 feet above timber line. 

ASPECT AND CHARACTER OF TIMBER BELTS. 

The woodland growth of juniper, pinon, and cypress is mostly made up of a 
multitude of scattering trees, small groups, copses, and stands of medium density, 
the latter of which occupy areas containing 100 to 300 acres. Occasionally the 
stands cover much larger tracts, as in township 24 north, range 6 east, where 
stands occur covering 6,000 to 8,000 acres. But, as a rule, the woodland type 
consists of many blocks of timber everywhere interrupted by numerous tortuous 
lanes of bare ground, varying in width from 15 to 150 feet, and irregular ti*acts 
containing 20 to 100 acres, which are either wholly devoid of trees or carry only 
a few scattering individuals. 

The 3'ellow-pine type of forest consists of open, continuous stands, here and 
there interrupted by tracts denuded of their forests through close logging. The 
stands surround and inclose many areas entirely devoid of arborescent growth — 
so-called "parks." These parks are of varying extent, from a mere glade of 5 
acres up to tracts embracing 14,000 acres, as in township 21 north, range 4 east. 
Surrounding the base of San Francisco Peak, Kendrick Peak, and, in a lesser 
degree, Sitgreaves Peak, the yellow-pine forest is mixed with aspen. The 
aspen occurs either in stands of pure growth, covering tracts of 5 to 250 acres, 
where it represents the first restocking of ancient fire glades, or the species is 
scattered in small bunches or as isolated trees among the yellow pines. Most of 
the aspen stands or mixtures occur on elevations above the 7,200-foot level. 
Below this altitude the aspen is largely replaced by oak as a component of the 
type. In the northern areas of the reserve the oak rarely forms stands of pure 
growth except on tracts logged to exhaustion, as in township 21 north, ranges 7 
and 8 east, where the restockings are largely composed of oak. Usually the 
species occurs as isolated trees, or in small chmaps, often as mere brush forming 
undergrowth. On the north slope of many of the small cinder cones situated 
north of the Atchison, Topeka and Santa Fe Railroad, the yellow-pine forests 
contain admixtures of red fir standing in small copses or as scattering trees. 
The quantity of this species is insignificant. 

The forest which forms the transition type consists of closely stocked stands, 
whose density is due to great quantities of aspen of all ages, in which the coniferous 
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species are set in small groups, thin lines, or as isolated trees. The aspen standi^ 
are especially heavy and extensive on the north side of Kendrick Peak and on the 
north, west, and south slopes of San Francisco Peak. On the eastern side of the 
peaks and on the slopes of Sitgreaves Peak the aspen groves are much thinner, 
and the coniferous stands of the type more compact and extensive. The aspen 
stands in every case represent primary restocking after exceedingly destructive fires 
which wiped out most of the original coniferous growth. 

The subalpine type of forest at its lower elevations is formed of closely stocked 
stands; of thin, scattered, low, and scrubby growths at the higher altitudes. Part 
of the type is composed of densely stocked stands of small aspen, inclosing blocks of 
Engelmann spruce; part of it consists of Engelmann spruce set in pure stands, or 
mixed in varying proportions of aspen, Arizona fir, and bristle-cone pine. As ele- 
vation increases, the aspen and Arizona fir disappear, until we reach stands composed 
chiefly of bristle-cone pine, with small percentages of Engelmann spruce, or stands 
where the relative proportion of the two species is reversed. Here, as elsewhere in 
the reserve, the pure aspen stands mark the first reforestations after fires which 
ravaged the region during Indian occupancy. 

The subalpine forest is not composed of uniform continuous stands. Everywhere 
it is broken by open, grass-covered tracts, rocky areas, where the soil cover is too 
shallow for forest growth, and large fire glades, especially on the eastern slopes of 
San Francisco Peak, where no reforestation of the burned-over areas has yet begun. 

UNDERQROWTH AND GROUND COVER. 

Only small quantities of undergrowth occur in the woodland and yellow-pine 
types of forest. In the former type Cowania mexicana^ FaUugia paradoxa^ Bei^- 
heris frenionti^ together with seedlings and small saplings of the juniper and pinon, 
constitute the undergrowth. In the yellow-pine type aspen and oak brush form 
the principal kinds of undergrowth. In the transition and subalpine types the 
undergrowth is mostly composed of seedling trees, wild gooseberry, and raspberry. 
The ground cover, when present, consists of tufted and sword-forming species of 
grass, and occasionally a thin layer of pine needles. The sward occurs almost 
exclusively in the woodland stands, and is composed of mesquite grass, Boutelouo 
oligostachya. It is rarely continuous over any considerable area, but rather forms 
irregular mats divided by intervals of bare ground. The tufted grasses prevailing 
in the yellow pine belt consist chiefly of species of Poa^ Fe^tuca^ and Agropyron, 
Most of them are strongly rooted species, and where not much pastured, grow in 
large, strong tufts which sometimes become tussocks. Mixed with the grass is a 
thin layer of pine needles, its depth depending on the time that has passed since 
the last fire swept over the ground. There is very little ground cover in the 
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subalpine forest. The transition typo has a cover which in the more open stands 
does not greatly differ from that of the yellow pine forest, while in the close-set 
stands, where the grass growth is nearly choked out, a thin layer of decaying leaves 
forms the ground cover. 

SPECIES OF TREES. 

Ydlow pine, — At the present time this is the only tree which is being logged 
for timber within the reserve, it being the most easily accessible and forming the 
bulk of the forest. Its average fotal height is 85 feet, with about 10 feet of clear 
trunk. The diameter will average^lS inches, which will correspond to an age of 180 
years. Very few trees were found that exceed 3 feet in diameter, but occasionally a 
veteran rea%es 4 feet in diameter and attains an age of 350 years. 

Liniber pine. — ^This is usually a low tree with a large conical crown, and the 
clear trunk seldom exceeds 10 feet. The height of mature trees varies from 30 
to 50 feet. 

Bristle-cone pine. — This is a low, much-branched tree, which at its lower limit 
of growth seldom exceeds 20 to 24 inches in basal diameter and 20 to 30 feet in 
height. At timber line it is a mere shrub, or its trunk, 8 to 10 feet in length, lies 
prostrate and the branches rise vertically from along its sides. 

Piflon, — The average size of this tree through the entire woodlands is 8 to 10 
inches in diameter at the base, and 12 to 15 feet in height. Probably 100 years 
is a fair average age. 

Single-leaf piflon. — A small and unimportant tree of the woodland type. 

Red fir. — ^This tree will average about 22 inches in diameter and 75 feet high, 
of which 12 feet is clear trunk. The estimated average age is 125 years. Veterans 
attain a height of 100 feet and a diameter of 4 feet in extreme cases. Occasion- 
ally the clear trunks will measure 25 feet. 

White fir. — ^This tree does not differ materially from the dimensions given for 
red fir. 

ArizoTui fir. — ^This is a slender tree, seldom more than 12 inches in diameter 
at the base, more frequently only 10 inches. It attains a height of 50 to 65 feet. 

Engelniann spruce. — As it occurs here, this -is always a comparatively small 
tree. In close-set stands it averages 10 to 16 inches in basal diameter and varies 
from 50 to 75 feet in height. At timber line it is reduced to a mere shrub, 4 to 8 
feet in height, but with basal diameter of the main stem varying from 10 to 14 
inches. 

OnS'Seed juniper. — An important tree of the woodland type, having a basal 
diameter of 10 inches and a height of 12 to 15 feet. 

Alligator juniper. — An unimportant tree in this reserve, but more numerous 
to the south. It frequently grows to large diametrical dimensions at the butt, 
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the largest seen measuring 39 inches in diameter 14 inches from the ground. 
The main stem was 8 feet high, forking several times, and the total height was 
25 feet. 

Arizona cypress, — This is an important tree of the woodland areas in the 
southern portions of the reserve. Its avemge total height is between 12 and 15 
feet, but it sometimes attains a diameter of 24 inches. The main trunk is generally 
hollow butted and has value only for fencing and fuel. 

COMMERCIAL VALUE OF TIMBER BELTS. 



« 



The following trees have commercial values: 

# 

As fuel All the speciei?. 

As fencing material Oak, aspen, yellow pine, juniper, cypress. 

As mill timber Yellow pine, limber pine, red fir, white fir, Arizona fir, Engelmann spruce. 

As regards the various types, zones, or belts of timber, the woodland typo 
supplies only fuel and fence posts; the yellow pine, mill timber and fencing 
material. The transition and subalpine forests, owing to their situation on remote 
tracts and at considerable elevations, have not as yet been drawn upon, but could 
supply limited quantities of mill timber and considerable quantities of fencing 
and fuel. 

The most valuable tree in the woodland type is the juniper, or, as it is locally 
called, "cedar." It is commonly cut for fence posts, especially on the Verde 
slopes. Owing to its habit of branching close to the ground, only a small per- 
centage of the stand, not over 20 per cent, is fit to be cut for such purposes. 
The pinon is of value only for fuel. 

The chief lumber tree is the yellow pine. It is extensively cut and furnishes 
all of the mill timber sawed, used in, and exported from the region, The aspen 
is cut here and there for loc^l use ])y settlers living in the reserve. Its chief 
use is for fence posts and rails. 

CAPACITY OF THE FOREST IN MILL TIMBER. 

In the area of forest examined, viz, 812,500 acres, the stand of mill timber is 
as follows: 

Stand of mill timb(T in fore»t aim. 

Feet B. M. 

Yellow pine 2,725,288,000 

Red fir 8,436,000 

W hi te fi r 5, 1 8 1 , 000 

Englemann spruce 4, 449, 000 

Other species 204, 000 

Total 2,743,558,000 
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This amount of standing timber gives an average of 3,377 feet B. M. per 
acre. These figures do not, however, give a true idea of the average capacity 
of the uncut forest in mill timber, for the reason that the acreage included in 
forested areas, as given above, comprises many ti*acts covered with sapling stands, 
and others logged in all degrees from mere cuUings representing 5- to 20 per 
cent of the volume of mill timber on the particular tract, to logging operations 
where 80 to 90 per cent have been removed. 

It is very evident that the yellow-pine stands, even where entirely untouched 
by the ax, do not carry an average crop of more than 40 per cent of the 
timber they are capable of producing, and that the crop in the transition and 
lower subalpine belts does not exceed 8 per cent of the timber producing capacitj" 
of these areas. These conditions are chiefly attributable to the numerous fires 
which have swept over the region within the last two hundred years, carrying 
with them the inevitable consequences of suppression and destruction of seedling 
and sapling growth. 

A yellow-pine forest, as nearly pure as the one in this region, always has an 
open growth, but not necessarily as lightly and insufficiently stocked as is the case 
in this forest reserve. The open character of the yellow-pine forest is due partly 
to the fact that the yellow pine flourishes best when a considerable distance sepa 
rates the different trees or groups of trees. In part, also, the open stands are 
due to the habitat of the species, which chiefly is on tracts where the average ratio 
of soil moisture is too low to support heavily stocked stands. That owing to a 
low ratio of precipitation and the existence of a loose and permeable, nonretentive 
forest floor, the soil-moisture ratio is low on the areas in the reserve occupied by 
the yellow-pine type is clear enough, but yet it is sufficiently high to support 
much heavier stands than the present average, as is clearly proved by the 
quantity of timber standing on tracts not much subjected to fires during long 
periods. Taking the average stand of yellow pine on the uncut and unculled 
areas at 4,000 feet B. M. per acre, and estimating this stand as representing 40 
per cent of the ultimate capacity in mature mill timber for the entire forested 
portion of the reserve, there would be an average of 10,000 feet B. M. per acre 
as the stand of mature timber, were the forest stocked to its full capacity. The 
present stand of mill timber in the uncut areas varies from 500 to 13,000 feet 
B. M. per acre. The light stands in many cases represent tracts which were 
burned clear, or nearly so, one hundred or one hundred and twenty years ago, 
and now are stocked chiefly with sapling growths, ranging in age from 35 to 90 
years. The heavily stocked stands are largely composed of standards nearly 
approaching even-aged growths, and occur on tracts where, from some cause, fires 
were excluded mostly during the first five or six decades of the sapling age of 
the stands. 
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The transition type and the lower areas of the subalpine forest are capable 
of producing stands of Englemann spruce and of mixed forests yielding 30,000 
to 40,000 feet B. M. per acre. Such stands now exist on the west slopes of San 
Francisco Peak in a few small areas fully stocked with Englemann spruce. At 
present most of the stands of these forest types consist of mere irregular rem- 
nants after fires, carrying from to 1,200 feet B. M. per acre of mill timber. 



DESTRUCTION OF THE FOREST. 

The chief agencies through which the forests in the resei've are being destroyed 
are cutting, grazing, and fire. 

Cutting. — Logging operations are or have been carried on in most of the 
forested areas in the central portion of the reserve, which are or have been tribu- 
tary to railroads. In the more northern areas and over the greater portion of 
the southern areas the cutting has been light and in widely separated localities. 
The following table exhibits the total acreage on which the forest has been culled 
or cut, together with the percentages, broadly stated, of such culling or logging 
in the different areas: 

Amount of culling and logging in forested arecu. 





Per cent. 


Chilled 


0- 5 


Do 


5- 15 


Do 

Do 


16- 35 
35- 60 


Cut 


60- 9b 


Do 

Total.... 


95-100 



Acres. 



14, 270 
15,160 
8,055 
11,070 
24,780 
75, 510 




The timber cut on these tracts has been converted into tie, stuU, or round 
mining timber and saw logs. On the tracts where the culling runs less than 15 
per cent chiefly tie timber has been taken, measuring from 10 to 16 inches in 
diameter 2 feet from the ground, and having sufficient clear length of trunk to 
cut two or more ties. Much of this sort of culling took place when the Atlantic 
and Pacific Railroad, now the Atchison, Topeka and Santa Fe, was building through 
the region. In some cases the tie cutters worked as much as 10 miles back on either 
side of the road and cut on both even and odd numbered sections alike, if the 
timber proved of suitable dimensions. Of the areas culled or cut more than 15 
per cent have supplied both tie and mill timber. StuU timber has come chiefly 
from tracts cut more than 75 per cent. It has been the custom first to cut out 
the timber with saw-log dimensions, thon after a few years to recut the tract 
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for its stall timber. In the recent cuttings, however, all classes of timber having 
a marketable value are removed at the first cuttings, and nothing is allowed 
to remain but a few slender saplings of no commercial value. On most of the 
tracts listed as cut 95 to 100 per cent of the cutting has been of this character. 

A lumber company has extended a logging i*ailway from the town of Williams 
into township 20 north, range 3 east, and up to the present time has cut over 
10,880 acres which will approximate 51,000,000 feet B. M. Their logging and 
mill plant is up-to-date in all respects, and can handle 75,000 feet B. M. daily. 

Another lumber company takes the output of a small mill located in 
township 20 north, i-ange 8 east. About 17 sections have been cut, estimated 
at 34,000,000 feet B. M., principally for ties. 

Grazing. — Grazing, especially sheep herding, is ruinous to the very young 
forest — that is, the seedling growth — and has been so ever since stock in large 
and close bands were first driven in. Cattle are fond of the young aspen which 
spring up as the first restockage on the nonforested park lands situated at the 
base and on the slopes of San Francisco Mountains. They browse on the tender 
seedlings as well as on the sprouts and suckers sent up by older roots of this 
species of tree. Sheep, however, are far more destructive to the young aspen 
growth than cattle, appearing to prefer the tender seedling and sucker growth 
to the tougher and less succulent grasses. Cattle occasionally browse on the 
young coniferous growth, especially on the season's shoots before they have 
acquired a resinous flavor. As this destroys the terminal buds, the trees so 
browsed on grow low, stunted, and brushy. In places like the region around 
Leroux Spring, in township 22 north, range 6 east, where a great deal of stock 
collects for water, one may see thousands of yellow pines 3 to 5 feet high 
which thus have lost the apical and lateral terminal buds of the season's 
growth. Most of the damage to the forest by grazing is caused by the 
different bands of sheep which are herded back and forth over much or all of 
the reserve. The damage is not done to the large pines, but to the seedling 
growth while still in the cotyledon stage. The seedling growth of the yellow 
pine springs up in the latter part of eluly and the beginning of August, following 
close on the beginning of the first summer mins. These seedlings come from seeds 
shed late in the previous fall. Seedling growth may likewise start up in the early 
spring. There is no good reason why it should not do so, as thousands of tender 
yellow-pine seedlings 1 to 2 inches in height had appeared in many localities by 
the 15th of August. By following the drift of a band of sheep, which was passing 
over localities where these seedlings were at all numerous, a very accui*ate knowl- 
edge was obtained regarding the various modes in which such tender growths are 
destroyed by these animals. It was found that the destruction of seedlings on any 
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particular tract of land ranged from 60 per cent to total after a single passage over 
such ground by^ a 2,000-head, close-bunched band of sheep. Some of the seedlings 
were bitten off just below the cotyledons; some were nipped in the center of the 
rosette of these leaves; many were simply broken off and trampled into the ground, 
while in other cases the entire seedling, with the seed or the husk of the seed 
attached to the roots, had been dug up and thrown out of the ground by the hoof 
of the passing sheep. As th^ bands of sheep are frequently driven over the same 
ground, day after day, during several weeks, the chance of any seedling growth 
surviving on such areas is exceedingly small. Comparatively little attention, if 
any, seems to have been given by investigators to the destruction of the yellow 
pine while in the cotyledon stage. The plants are then so small that the growth 
of weeds or grass among which they nestle renders them inconspicuous, and fur- 
thermore, their aspect at this period of their existence is so very unlike a pine 
tree that ordinary observers would almost invariably mistake them for some kind 
of herbaceous plant. It is while in the cotyledon stage that greater and more 
widespread injury is done to the 3'ellow pine and coniferous growth in general, by 
grazing animals, than at an}^ subsequent time. In a region grazed so closely by 
sheep as is this reserve the destruction of the tender cotyledon growth must be 
immense, and the wonder is that anj' seedling pines escape. Some do, however, 
in the worst sheep- traversed tracts, but upon seeking the reason for this it is 
found that the majority of the plants preserved from destruction have come from 
seeds which accidentally lodged under stones or among various sorts of litter which 
afforded a measure of protection from the destructive hoofs and teeth of the 
animals. After the young pines have reached the age of three or four years the 
danger of destruction from grazing animals is small. 

Fire, — Fires have been of frequent occurrence in all portions of the reserve, 
and the aspect of the present forest, as regards its capacity of mill timber in the 
3'ellow-pine type and its relative composition and yield in the transition and sub- 
alpine tj'pes, has been largely' determined by this element. In recent years there 
has been very little destruction in the southern portion of the reserve, for although 
in places fires have run through the timber and consumed the dry grasses and brush, 
they have not been of sufficient intensity to ignite the standing timber. 

The fires which burned during Indian occupancy and soon after the arrival of 
the present settlers in the region were far qiore widespread and destructive than 
those of recent years- As the yellow-pine forest is b}^ far the most resistant to fires 
of any type of forest in the Pacific United States, it follows that the forest of the 
composite type has suffered ' more severely than any of the others. For these 
reasons the higher slopes of San Francisco Peak, Kendrick Peak, and Sitgreaves 
Peak, which are mostly covered with this type of forest, show more extensive 
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ravages by ancient fires than an}" other localities in the reserve, unless one is dis- 
posed to regard the numerous lanes throughout the woodlands and nontimbered 
parks in the yellow-pine belt as representing fire glades which have never restocked. 
This theory may be the true one, for it is a fact that the most severe and the most 
extensive of the fires of modern date have burned in the woodlands in township 24 
north, range 9 east, where on a tract, or on several connecting tracts aggregating 
4,500 acres, the juniper and pinon stands have been completely burned out, creating 
just such nontimbered lanes and '' parks" as one finds in many other localities in the 
reserv^e, the origin of which is not so clearly traceable as in the present case. The 
most extensive and serious of the latest fires, during Indian occupanc3% in the com- 
posite type of forest have burned on the southern, western, and northern slopes of 
San Francisco Peak, covering altogether 18,000 acres. It took place about 100 or 
110 years ago, and utterly laid waste a heavily stocked stand of Engelmann spruce 
and Arizona fir covering about 600 acres. The badlj- burned areas on which the 
destruction has been 60 per cent or more aggregate 6,790 acres. 

Fires in the j^ellow-pine belt have marked with basal scars and sears 75 per cent 
of all the trees having standard dimensions. These sears vary from 6 inches to 12 
feet in length and from 3 inches to 2 feet in superficial width. The loss of mer- 
chantable timber due to fire sears and scars with attendant rot, gum cracks, bending 
and twisting of the tree stems amounts, in the yellow-pine forest, to 6 per cent. 

The greatest loss from fire in the yellow-pine type consists in the destruction of 
seedlings and sapling trees. Owing to the heavy gi^ass growth which prevails on all 
areas, not sheeped off, surface fires develop considerable heat and flame, and death is 
certain to all seedling growth in the cotyledon stage which maj" happen to stand in 
the path of the fire. At the same time a good deal of sapling growth, 5 to 15 years 
old, is sure to be consumed. 

The origin of fires in recent years may, in part, be ascribed to carelessness of 
sheep herders, in pait to sparks from the engines on the Atchison, Topeka and 
Santa Fe Railroad. The region is not good hunting or camping ground and few 
fires originate from the camps of hunting parties. But by far the larger number of 
fires are due to lightning strokes, and this cause has, of course, alwa3^s operated. 
Electric stonns are very numerous in this region during July and August. It is 
highly probable that not one passes over the reserve area without doing more 
or less damage to the forest through the medium of lightning stroke. Trees 
struck by lightning are everywhere met with, but are especially numerous north of 
the Atchison, Topeka and Santa Fe Railroad, and particularly in the blocks of forest 
growing on the cinder flats and slopes east of San Francisco Peak. Sections exist 
here on which 50 per cent of the mature yellow pine is either wholly or in part 
killed by lightning strokes. While most of the thunder showers are accompanied 
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by rain, some are not, and when a tree is struck by lightning during a storm of this 
sort, a fire of more or less severity is sure to follow. 

REPRODUCTION. 

Reproduction of the yellow pine is, generally, extremely deficient as regards 
seedling and young sapling growth, except in an area lying east of Stoneman Lake 
and south of Mormon Lake. Apparently there has been an almost complete cessa- 
tion of reproduction over very large areas during the past twenty or twenty-five 
years, and there is no evidence that previous to that time it was at any period very 
exubei*ant. The low reproductive ratio is due to various causes, some depending on 
the operation of natural agencies, others on human intervention. Those originating 
in natural agencies manifest themselves chiefly in deficient seed production, a factor 
which strikes at the very root of the existence of the species; those due to the acts 
of man depend on the destruction of the individual trees. 

The yellow-pine forest in the reserve is, broadly speaking, a forest long since 
past iti) prime and now in a state of decadence. It is not meant to imply by this 
statement that forests will not grow on this p6.rt of the Arizona Plateau after the 
present one is gone, but that owing to climatic conditions which are slowly approach- 
ing aridity, the yellow pine is here gradually diminishing in reproductive vigor, 
and the ultimate result will be extinction of the species on these areas. The yellow- 
pine forest on this part of the central Arizona Plateau grows on an area exposed 
to all the effects of severe arid pressure from the east and west. From the west 
the aridity of the Colorado Desert is slowly creeping eastward; from the east 
the desert-like areas bordering Little Colorado River are extending westward. 
Along the north line of the reserve a broad band of semiaridity, the penumbra, 
as it were, of the advancing desert, already has joined these two regions and split 
asunder the continuity of the yellow-pine forests of northern Arizona. 

The lack of reproductive vigor in the yellow pine in the reserve manifests 
itself in two ways, viz. , first, in the paucity of cone production — that is, more specific- 
ally, only a small number of male and female flowers, or their aggregations as 
cones or aments, are produced on each tree, and years may pass without any such 
production; second, in imperfect fertilization of the ovules. The first of these two 
causes is due to some inherent lack of vegetative force in the tree, a cause wholly 
obscure to the knowledge of man. The second is entirely dependent on climatic 
features. It was observed that, during the time the staminate flowers of the pine were 
developing, hot dry winds blowing from across Colorado Desert were apt to prevail. 
On most of the trees these winds dried up the staminate aments before maturity 
of the pollen, thereby destroying its vitalizing power. As the fertilization of 
the ovules, in the case of the pine, is a matter largely depending on the distribution 
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of the pollen by the wind, ^eat quantities of the latter substance are required. 
Any considemble diminution of it in this respect lessens the chances for the 
fertilization of the ovules, and the imperfect or nonpollenization of the ovules 
means abortive seeds whose germinating power, if not wholly lacking, is, in any 
case, low. It was also noticed that occasionally, owing to these hot dry winds, 
the young cones with ovules pollenized or nonpoUenized dried up after a few 
weeks of growth. This state of affairs is not a matter of recent years alone. It 
probably has existed for centuries. The percentage of perfect seeds produced 
in any one year is therefore exceedingly small; one has only to examine the cones 
representing different years of growth that lie under the trees to become con- 
vinced of this fact. Not over 1 per cent of their ovules have developed into 
perfect seeds. When it is considered that only a very small percentage of the 
perfect seeds stand any chance of germinating so long as the wind is the only 
medium of dispersion, and accidental covering the only chance for growth, and 
that the number of seeds capable of germination produced in any one year is 
exceedingly small when taken in connection with the great number of trees of 
cone-bearing age existing in the reserve, the reason for the low ratio of yellow- 
pine seedling growth in this region is patent enough. 

At the higher elevations, where the transition and subalpine types of forests 
gi'ow, the hot dry winds lose all or much of their intensity. They are cooler and 
carry more humidity. The consequence is that the production of pollen and the 
subsequent pollenization of the ovules are less or not at all interfered with, and 
abundant seed production is the result. The same thing happens on areas of the 
yellow pine belt situated in the lee of the higher peaks during the prevalence of 
the southwest and westerly gales of early summer. 

The excessively close logging, which is a common practice on the private hold- 
ing on the reserve, does not provide for a sufficiency of seed trees to restock the 
denuded areas. It was noticed that on some of the logged areas along the line of 
the Central Arizona Railroad the removal of the mature trees resulted in the 
retardation or death of the young growth. In this same district an area which had 
been logged clean was fired to remove the litter, and the result was also a complete 
destruction of the 'humus. On the tracts cut seedling growth generally is wholly 
lacking^ and, aside from the natural deficiency of such growth arising from lack 
of seed production while the forest existed, these areas have mostly been deprived 
of their seed trees, making their restocking dependent on the chance seed blown 
in from localities where seed trees exist, or on a possible future seed production, 
fifty to seventy-five years hence, of the few saplings left after the cutting. 

Sapling growth under 20 years of age is almost everywhere scanty. Above 
this age limit it is moderately abundant, and in most cases, on the uncut or moder- 
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ately logged sections, sapling and pole stands varying in age from 36 to 80 years 
exist in suflScient numbers to restock the stands to their present volume of mill 
timber, or, in the case of those cut less than 80 per cent, to the volume previous to 
cutting. Most of the tracts cut 80 per cent and over do not contain sufficient 
sapling growth to restock, for the reason that where the forest has been cut to 
that extent much of the older sapling or maturing timber, 10 to 12 inches in basal 
diameter, has likewise been cut to make stull timber, and these closely logged lands 
will not again bear a forest equal to the one cut off during the next 220 or 250 
years. 

The reproduction of the aspen is everywhere, within the limits of its range, 
abundant. So likewise is that of the oak and of the different species forming the 
transition and subalpine belts of forest. The lowest reproductive ratio among the 
trees in these belts fs that of the limber pine, closely followed by the bristle-cone 
pine and Arizona fir. 

The species of trees chai'acteristic of the woodland growth reproduce slowly. 
The seeds of the juniper appear largely to be abortive. Such is also the case, at 
least in some seasons, with the seeds of the pinon; besides, the seeds of this species 
are greatly relished by hosts of rodentia, which devour large quantities of them. 

INFLUENCE OF THE FOREST ON RUN-OFF. 

It is generally believed by the people of this region that the forest cover of the 
reserve is a potent factor in regulating the run-off from the plateau, and various 
irregularities in the flow of the Verde, and such of its tributaries as head on the 
plateau, are ascribed to the cutting of the forests there. In point of fact there is not 
an iota of evidence to prove that the yellow pine forest on this plateau is, in any 
marked degree, a factor in the regulation of the run-off from the region. 

A forest to be of any importance in the retardation of the run-off from any 
particular region must, first of all, be thickly set; it must be of dense growth, the 
closer the better; it must contain a liberal amount of undergrowth, herbaceous 
plants, shrubs, seedling and sapling trees, and a humus layer as a cover to the soil of 
the forest floor. There is not a pure yellow-pine forest in the western United States 
that fills these indispensable conditions. So far as the water-shedding capacity of 
the areas within the reserve covered with yellow-pine forest is concerned, the entire 
forest cover could be cut away and the run-off would be as regular as at present, and 
no larger. The pure yellow-pine forest is always too open and scattered to 
afford much shade. The hot dry winds circulate freely and the evaporation is 
probably nearly as great as would be the case did no forest exist. Besides, the pure 
yellow-pine type always grows on areas where subhumid conditions bordering on 
semiaridity prevail, and at the best there can not possibly exist a very large quantity 
of water to conserve on such tracts. 
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The real surface regulator of the run-off in this reserve is the ground cover of 
tufted or sward-forming grasses which hold the soil in place, split up and spread out 
the little rivulets of water that form during raias or while the spring break-up lasts, 
give time for their absorption by the soil, and thus prevent, to some extent, violent 
rushes of water into the channels of the different streams and runs. Much of the 
water absorbed by the soil finds its way into the fissures of the underlying rock, to 
reappear as springs in the canyons or along the breaks of the plateau. Whatever 
interferes with the ground cover of grass influences the character and rapidity of 
the run-off, because a bare surface on a slope offers no impediment to the formation 
of torrential currents which soon gully and remove the soil cover. For these 
reasons the felling of timber on the plateau does not accelerate in any pro- 
nounced way the run-off, but the excessive grazing to which most of the reserve is 
subject, and which in every case sooner or later exterminates the grass cover, will 
and does operate to hasten the run-off, and that in no uncertain manner. 

The transition and subalpine belts of timber comprise most of the features 
which should exist in stands of forest capable of exerting any influence on the 
run-off. In this reserve they occupy such a limited scope of country that, except 
in one instance, their beneficent work is not at all of any particular consequence. 
The one instance occurs on the eastern slope of San Francisco Peak, in the central 
crater of the mountain, now the drainage basin of Smith Creek. The water- 
shedding capacity of this basin is of importance to the people of Flagstaff, because 
from Smith Creek they obtain their supply. Most of this basin was stripped 
of its forest by fires of 35 or 40 years ago. Very few of the recent burns are 
reforesting. There is no ground cover of grass, or it is exceedingly scanty, 
hence after a rain of any considerable magnitude the little creek for a few hours 
carries a inishing torrent of water, which brings down great masses of loose rock 
and sand. The basin previous to the fire supported a heavily stocked stand of 
subalpine forest, and should be permitted to restock as rapidly as possible by the 
rigid suppression of fires and absolute exclusion of grazing animals from all its 
portions. The water supply afforded by the creek is at times insuflScient for the 
needs of the town. A fully stocked forest covering the basin would increase the 
flow by retarding and compelling absorption of the surface water during storms, 
and by the shade and protection it would afford against too rapid melting of the 
snows at the head of the creek in spring and early summer. 

GRAZIXG VAIiUE OF THE RESERVE. 

The areas of the northern Arizona Plateau now comprised within the reserve 
limits originally produced a luxuriant growth of grass. It yet is vigorous and 
abundant on tracts where, owing to various causes, chiefly lack of watering places 
for stock, excessive pasturing has not prevailed. To give an idea of the richness 
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of the gramineous flora, as well as to show the composition of the ground cover of 
grass, there is appended a list of grasses collected in the northern part of the 
reserve. It should be added that the list probably does not represent more than 
60 per cent of the number of species actually growing within the reserve. 

Grasses coUecied in northern portion of San Francisco Mountains Forest Reserve. 

[Determined by J. B. Lelberg.] 



1. Agropyron peeudorepeiiP S. & S. 

2. A. violaoeum (Homem.) Vasey. 

3. AgroBtis hyemalis (Walt.) B. S. P. 

« 

4. A. verticillata Vill. 

5. Andropogon glomeratus ( Walt. ) B. S. P. 

6. A. hallii Hack. 

7. A. hirtiflorus Kunth. 

8. Arietida arizonica Vasey. 

9. A. longiseta fendleriana (Steud.) S. & M. 

10. Blepharoneuron tricholepia (Tow. ) Nash. 

11. Blepharidachne kingii (S. Wats.) Hack. 

12. Bouteloua cartipendula (Michx.) Torr. 

13. B. eriopoda Torr. 

14. B. microstachya (Foum.) Dewey. 

15. B. oligoetachya (Nutt.) Torr. 

16. B. prostrata Lag. 

17. Bromus richardsonii Link. 

18. Cheetocbloa composita (H. B. K.) Scrlb. 

19. Deschampsia cflespitosa (L.) Beau v. 

20. Elymus canadensis L. 

21. Epicampes rigens Benth. 

22. Eragrostis major Host. 

23. E. neomexicana Vasev. 

24. Festuca ovina arizonica (Vasey) Hack. 

25. F. ovina pseudovina Hack. 



26. F. ovina supina (Schur.) Hack. 

27. Hilaria jamesii (Torr. ) Benth. 

28. Koeleria cristata (L.) Pers. 

29. Melica parviflora ( Porter) Sorib. 

30. Muhlenbei^ia ported Bcrib. 
3L M. racemosa (Michx.) B. S. P. 

32. M. wrightii Vasey. 

33. Munroasquarrosa (Nntt) Torr. 

34. Oryzopsis micrantha (T. & R.) Thurb. 

35. Phleum alpinum L. 

36. Panicum barbipulvinatum 8. & W. 

37. P. bulbosum H. B. K. 

38. P. hallii Vasey. 

39. Poa brevipaniculata S. & W. 

40. P. coloradensis Vasev. 

41. P. eatoni Wats. 

42. Sitanion breviflorum J. G. 8. 

43. Sporobolus asperifolius (Nees) Thnrb.. 

44. 8. cryptandrus (Torr.) A. Gray. 

45. 8. cryptandrus flexuosus Thurb. 

46. 8. intemiptus Vasey. 

47. 8. ramulosus Kunth. 

48. Stipa comata Trin. & Rupr. 

49. 8. vaseyi 8crib. 

50. Trisetum subspicatum ( L. ) Beauv. 



The ground cover in the yellow-pine forest is chiefly composed of the following 
species: 

Grasses collected in yeUmv-pine forest of San Francisco MounUiim Forest Reserve. 

1. Agropyron pseudorei)ens. ' 30. Muhlenbergia i>orteri. 

7. Andropogon hirtiflonis. 37. Panicum bulboHum. 

8. Aristida arizonica. 41. Poa eatoni. 

9. A. longiseta fendleriana. 42. Sitanion breviflorum. 



23. Eragrostis neomexicana. 

24. Festuca arizonica. 
28. Koeleria cristata. • 



48. Stipa comata. 

49. 8. vasevi. 



Among these species Nos. 7, 8, 24:, 41, and 4:9 comprise 90 per cent of the entire 
cover, and supply the chief pasturage of the region. These species are strongly 
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rooted grasses, growing in tufts, and where not pastured attain a height, at flowering 
time, of 16 to 24 inches. Nos. 21 and 30 occur in abundance along the margins of 
the various runs and in the open "parks" where water stands in the early spring. 
They form broad tufts, sometimes verging to a tussocky condition. Nos. 9 and 15 
are a low sward-forming species, occurring in the drier areas of the yellow-pine 
forests, and extending into the woodlands. 

In the woodlands No. 16 is the most common species. It is a sward-forming 
grass, never, when undisturbed, growing in tufts. It does not form a continuous 
sward, rather patches of sward interrupted by narrow intervals of bare ground, 
and is the common mesquite grass of the region. The tufted species of the woodlands 
comprise a few of those which grow in the yellow pine forests, such as Nos. 7, 8, 
24, and 48. In the cinder fields east of San Francisco Peak, the chief one of the 
tufted species, and often the only one over considerable areas, is No. 6. 

The ground cover in the transition and subalpine types of forest is chiefly 
composed of the following species: 

Grasses in transition and subalpine types of forest in San Francisco Mountains Forest Reserve, 



2, Agropyron violaceum. 

3. Agroetis hyemalis. 
17. Bromufl richartlsonii. 
19. Deechampeia oespitoea. 
25. Festuca ovina peeudovina. 



28. Koeleria cristata. 
36. Phleum alpinum. 

40. Poa coloradensis. 

41. Poa eatoni. 

50. Trisetum subepicatum. 



Among these, Nos. 2, 17, 26, 40, and 41 constitute 70 per cent of the cover. 

When the various grasses here enumerated are closely and persistently pastured, 
particularly by sheep, they die out or become much reduced in size and vegetative 
activity, and various changes take place in the character of the subsequent vegetation 
on such tracts. Thus, in the woodland the destruction of the turf-forming grass, 
No. 16, is followed by exuberant growths of various low desert shrubs and herba- 
ceous CompositfiB, particularly species of sunflowers. They color the landscape 
brilliantl}^ yellow, but have little value for pasturage. Where the woodlands and 
the forest blend, or occasionally overlap, the destruction of the different tufted and 
sward-forming grasses is followed by thick growths of tall weedy CompositsB allied 
to the sunflower tribe, species of milk weed, wild tobacco, etc. In the yellow pine 
belt the extermination of the tufted grasses is followed by the growth of the follow- 
ing annual species of grass, namely: Brmteloua prostrata 2lt\A. Spordbohis ramulosus. 
The latter species is particularly abundant and invariably occupies the worn-out 
sheep runs to the almost complete exclusion of all other species except Agropyron 
psevdorepena. The two annual grasses named are of no value for pasturage purposes. 

The grazing capacity of the reserve is, at the present time, too heavily taxed. 
Most of the area south of the Atchison, Topeka and Santa Fe Railroad is eaten or 

520— No. 22—04 3 



34 SAN FRANCISCO MOUNTAINS FOREST RESERVE, ARIZONA. 

Bheeped out, and like conditions prevail on most of the west half, as well as on the 
north and east tiers of townships in the area of the reserve situated north of that 
railroad. The region having the best grazing value is now confined to a circle of 
9 or 10 miles radius, with San Francisco Peak for its center. 

The destruction of the pasturage is chiefly due to excessive sheep herding, more 
particularly to the trampling of the herd than to grazing. After July 1 sheep eat 
comparatively little of the larger and coarser grasses. They browse extensively on 
weeds, young aspen when obtainable, and on some of the more tender sprouts or 
stalks of the less conspicuous sorts of grass; but the trampling continues, and on a 
run where any considerable number of sheep have been herded for three or four 
weeks the strongest and most vigorous growth looks as though some mighty leveling 
or crushing machine had passed over it. 

EFFECTS OF SHEEP HERDING ON FOREST FLOOR. 

The immediate effect of excessive sheep herding is invariably to loosen and 
pulverize the soil to a dust-like consistency. The pulverizing effect may extend 
to a depth of 2 to 4 inches during a season, depending on the number of bands 
passing over any given area and the length of time they are confined to or herded 
on any particular run. The loosening of the top soil facilitates its wasting and 
washing by rains and running water, and as several successive loosenings and 
washings may occur during a season on the same area, the amount of soil removed 
may be considerable. The evil effects that follow the breaking up of the surface 
of the forest floor are much intensified where the sward of grass or the tufted 
species of this class of vegetation have been cropped off clean, and the wastage of 
the soil by running water is thus greatly accelerated on such areas. The character of 
the slope, whether steep or of easy gradient, is an important factor. In the portion 
of the reserve north of the Atchison, Topeka and Santa Fe Railroad the slope is 
slight and in many places rather indefinite; hence, with the exception of the imme- 
diate slopes of San Francisco Peak, Kendrick Peak, and Sitgreaves Peak the loos- 
ening of the soil, so far as it affects its wastage into the different runs and stream 
channels, is of little consequence. But on the areas south of that line of railroad the 
reserve abounds in ravines and canyons with steep rocky slopes. The sheeping of 
these slopes, with attendant destruction of the grass cover and loosening of the soil, 
is productive of a steady, if not rapid denudation of these areas down to the under- 
lying bed rock. It is true there can never be anj'^ very deep gullying in this region, 
because the soil cover is too thin, and the underlying hard lava does not wear to 
any appreciable extent in the course of centuries; but the productive soil is being 
removed, the barren bed rock is coming to the surface, and the lower areas of the 
Verde are being more and more subjected to sudden torrential floods from the 
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canyons beading in the plateau. This latter state of affairs is not brought about 
by the cutting of the timber on the plateau, but is due to the destruction of the 
grass cover and to the denudation of the underl3'^ing bed rock through the effects 
following the excessive sheep herding and other forms of close pasturing in the 
south half of the reserve. 

NONTIMBERBD TRACTS. 

The nontimbered lands are such in part owing to aridity of soil and climate, 
in part because the lands are too rocky and the soil cover too thin to support forest; 
others — small tracts only — ^are situated at limits above arboreal growth; other tracts 
possess an exceptionally sterile soil, while a considerable portion of these timberless 
lands consist of the so-called "parks." Some of the nontimbered tracts owe their 
condition to deforestation by fire and deficient restockage, and a few consist of 
bottoms of intermittent ponds and lakelets. Aridity of soil and climate are, how- 
ever, responsible for the largest acreage of timberless land. The most extensive 
areas are in the townships bordering the north, east, and west boundaries of the 
reserve. Large " parks" occur in townships 21 and 22 north, ranges 4 and 6 east, 
one of them containing 16,000 acres. Smaller tracts of nontimbered land are scat- 
tered throughout.the reserve, chiefly as arid slopes and summits of cinder cones and 
ridges. Usually the timberless lands are grassed over, or, where sheeped out 
or otherwise too closely pastured, bear more or less close or open growths of 
low-growing desert or semidesert shrubs; but much of the nontimbered cinder flats 
and slopes of San Francisco Peak bear no vegetation of any sort. Some of the 
nontimbered areas are capable of reforestations, and large ti*acts will in time restock 
with forest, provided fires and grazing are reduced to a minimum; but there still 
remains a large percentage of these lands too arid for the growth of forest-forming 
species of trees, or even of the woodland type. 

AGRICULTURAL VALUE. 

The reserve is not an agricultural region, the area under tillage aggregating 
only about 2,500 acres. The lands under tillage are situated chiefly in the dry beds 
of Stoneman and Mormon lakes, along Oak Creek, in hollows in the lava sheet, 
or at the foot of ridges where local areas of seepage exist. The crops produced 
consist of oats, wheat, and potatoes. Fruits are not raised, not even any of the 
bush fruits. 

DETAIIiED DESCRIPTIONS. 

Township 16 North, Range 6 East. 

Sections 1 to 18, inclusive, are within the reserve, and are situated on the lower 
terraces of Colorado Plateau drained by Verde River. The soil is mainly black 
adobe. The woodland growth consists chiefly of one-seed juniper and single-leaf 
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pinon, which are mostly small, although the juniper reaches fence-post dimensions, 
for which purpose it is frequently cut. Reproduction is not sufficient to maintain 
the present density of stand nor is there any advance over the nontimbered areas. 

In the south half of this township, outside of this reserve, there are divers small 
areas of Beaver Creek bottom lands under cultivation, aggregating about 60 acres. 
The township has little value for pasturage, as it was long ago thoroughly sheeped. 

There i|r no timber. 

Township 15 North, Range 7 East. 

Sections 1 to 24, inclusive, are within the reserve and are drained by Beaver 
Creek, a tributary of Verde River. The surface is steep, rough, and broken, lying 
on the upper terraces of Colorado Plateau. The soil is adobe with considerable 
stone. 

There is no timber. 

Stand of species in T. 16 N., R, 7 E. 

Cords. 

Arizona cypress 2, 300 

Township 15 North, Range 8 East. 

Sections 1 to 24, inclusive, are within the reserve. The surface is steep, rolling, 
and broken, with a stony adobe soil. The drainage is westward into Beaver Creek. 

Stand of species in T. 15 N., R, 8 E. 

Cords. Feet B. M. 

Yellow pine 6,600,000 

Arizona cypress 3, 820 

Oak 700 

Total 4,520 

V Forest conditions in T. IS X.^ R. 8 E. 

Average total height of yellow pine feet.. 75 

Average height, clear do. . . 8 

Average diameter, breast-high inches. . 16 

Dead per cent. . 5 

Diseased do . . . 20 

Average age years.. 160 

Reproduction Poor. 

Township 15 North, Rancje 1) East. 

Sections 1 to 18, inclusive, are within the reserve. It is a rolling and broken 
area situated on the broad divide between Little Colorado and Verde rivers. The 
yellow pine is very scattering and of poor quality. It will log best to the south and 
w^est. 
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Stand of species in T. 16 N., E. 9 E, 

Oordfl. Feet B. M. 

Yellow pine 17,000,000 

Oak 480 

Forest conditions in T. 15 N., E. 9 E, 

Average total height of yellow pine feet. . 75 

Average height, clear do. . . 10 

Average diameter, breast-high inches. . 15 

Dead per cent. . 2 

Diseased do... 15 

Average age years. . 150 

Reproduction Medium. 

Township 16 North, Range 10 East. 

Only sections 1 to 6, inclusive, of this township are within the reserve. The 
tract is situated on a high plateau with a gently rolling or sloping surface which 
drains into Little Colorado River through Sunset Canyon, which is outside the 
reserve boundary. The soil is stony adobe and supports a scattering forest and 
woodland of poor trees. 

SUxnd of species in T. 16 N., E. 10 E. 

Cords. Feet B. M. 

Yellow pine 4,000,000 

Arizona cypress 235 

Oak 850 

Total 1,085 

Forest conditions in T. 15 iV, R, 10 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do. . . 8 

Average diameter, breast-high inches. . 16 

Dead per cent. . 3 

Diseased do. . . 15 

Average age years. . 160 

Reproduction Poor. 

Township 16 Nokth, Range 11 East. 

Only sections 1 to 6, inclusive, are within the reserve. The tract has a gently 
rolling surface which drains into Sunset Canyon. The soil is a stony adobe which 
supports only a very light scattering woodland. 

There is no timber. 

Stand of species in T. 15 iV., R. 11 E, 

Cords. 

Arizona cypress 900 
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Township 16 North, Range 6 East. 

The northern area consists of rolling plateau land capped with lava. In the 
central portion the plateau breaks off to the valley of the Verde, forming a series 
of magnificent cliffs 1,000 to 2,000 feet in height. The soil is gravelly loam, here 
and there changing t,o adobe. In the southern part of the township the soil is mixed 
with limestone debris from the cliffs. 

There is no permanent flow of water except where Oak Creek crosses the north- 
west corner of the township. The northern tier of sections is wooded with single- 
leaf piiion and one-seed juniper. The growth is thin and scattering, and the trees 
are low, limby, and knotty, and grow mostly in places that are inaccessible. There 
is no reproduction. The accessible portions of this township were long since over- 
sheeped and the grasses have not yet recovered. 

There is no timber. 

Township 16 North, Range 6 East. 

In the northern portion are steep terraces where the Colorado Plateau breaks 
into Verde Valley. The southern portion is rolling land, cut by numerous gullies 
and ravines, and intersected by an intermittent tributary of Beaver Creek. The soil 
is loamy adobe with a stony and bowlder-strewn surface. Large areas bordering 
Beaver Canj'on have no soil, a rough vesicular lava forming the surface. There 
is no permanent surface flow of water. The woodlands are chiefly in the south- 
west quarter and consist of one-seed juniper, single-leaf pifion, and a few yellow 
pine and oak, all of which are short, stunted, limby, and knotty, and have only 
a fuel value. 

Reproduction of juniper is extremely slow and uncertain, and the small 
quantity of yellow pine is not increasing, nor does there appear to be any advance 
over the nontimbered areas. The lands, wherever accessible, have been sheeped 
so long that the grass has been exterminated. 

There is no timber. 

Township 16 North, Range 7 East. 

The northern half of this township consists of sloping lav^a terraces constituting 
the upper breaks of Colorado Plateau to Verde Valley. The southern half is 
rolling land; in the eastern sections the surface rises into ridges and cones of 
volcanic origin. It is cut by rocky runs, ravines, and gorges tributary to Beaver 
Creek. The soil is loamy adobe, cindery, and scoriaceous near the cones and 
volcanic ridges, and the entire surface is stony and bowlder strewn. 

There are no perpetual streams or springs, but in section 7, in a rocky ravine, 
are three small natural tanks — mere hollows in the rocky bed of the stream — 
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which serve as catch basins for limited quantities of stomi water which they hold 
throughout the year. The woodland is chiefly in the south half and bears one-seed 
juniper and single-leaf pinon. The growth is generally low, hut the juniper attains 
sufficient size to yield fence posts, for which purpose it in occasionall}' used. 
There is but little reproduction, and the tendency is seemingly toward extinction 
of the species. The township has no pasturage value, having long since been 
sheeped out. 

There is no timber. 

Township 16 North, Range 8 East. 

The surface is rolling and broken. The axis of a small secondary divide 
crosses the township from southeast to northwest and results in some erratic 
drainage, which, however, is all into Verde River via the tributaries of Beaver 
Creek. The* soil is stony adobe. The area known as Stoneman Lake is now dry 
and a portion of it is farmed. It is bounded on the north, east, and south by 
precipitous walls 600 to 600 feet high, and on the west the rim is 100 feet in 
height. As late as 1894 this lake contained water. 

Stand of specks in T, 16 N., R, 8 E, 

Cords. Feet B. M. 

Yellow pine 34,000,000 

Arizona cyprese 2, 670 

Oak 1,140 

Total 3,810 

F(yresl c<mdUi<nu in T. 16 K, E. 8 E, 

Average total height of yellow pine .., .feet. . 80 

Average height, clear do 10 

Average diameter, breaflt-high inches.. 16 

Dead per cent. . 5 

Diseased ^ ^ do 20 

Average age .years. . 165 

Reproduction, in northeastern portion Good. 

Reproduction, elsewhere Mediiun. 

Township 16 North, Range 9 East. 

This township lies upon the main divide between Little Colorado and Verde 
rivers, and although presenting no features of high relief has a rolling and broken 
surface, which reaches an elevation of 8,000 feet above the sea. The soil is a 
stony adobe which supports an old-growth forest of good-quality timber along 
the creek beds and ravines. On the higher elevations the timber is rough and 
of poorer quality. Pine Spring is located in section 13. 
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SUmd of species in T. 16 iV., R 9 E, 

Cords. Feet B. M, 

Yellow pine 66,500,000 

Oak 10,620 

Fiyregt conditions in T. 16 N,, JR. 9 E, 

Average total height of yellow pine feet. . 90 

Average height, dear do 10 

Average diameter, breast-high inches. . 20 

Dead per cent. . 2 

Diseased do 15 

Average age years . . 180 

Reproduction Medium. 

Township 16 North, Range 10 East. 



» 



This township has a rolling surface with a gentle slope toward the east, draining 
into the Little Colorado River through Sunset Canyon. The stony adobe soil sup- 
ports a fair stand of yellow pine, of which only 30 per cent is good quality, but 
which can be logged to the north or east very cheaply. 

Stand of species in T, 16 N., R 10 E, 

Cords. Feet B. M. 

Yellow pine 12,250,000 

Arizona cypress 16, 200 

Oak 4,270 

Total 20,470 

Forest conditions in T. 16 iV., R 10 E. 

Average total height of yellow pine feet.. 80 

Average height, clear do.... 8 

Average diameter, breast-high inches.. 18 

Dead per cent.. 5 

Diseased do.... 20 

Average age years . . 175 

Reproduction Poor. 

Township 16 North, Range 11 East. 

The general surface is rolling, cut by two deep gulches of the Sunset Canyon 
drainage, tributary to which are numerous small ravines. The soil is adobe, mixed 
with a large proportion of stone, and supports a heavy and evenly distributed 
woodland of Arizona cypress and alligator juniper. 

There is no timber. 

Stand of species in T, 16 N., R 11 E. 

Cords. 

Arizona cypress 46,050 

Alligator juniper Unimportant 
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Township 17 North, Range 4 East. 

The western areas consist of rolling tracts of limestone and lava terraces, rising 
in the eastern portion into perpendicular cliffs 1,500 to 2,000 feet high, which here 
form in part the western breaks of the Colorado Plateau. The soil is a gravelly 
loam, chiefly derived from decomposition of the lava. There are no permanent 
surface streams, springs, or tanks. There is no wooded area, but here and there 
occur scattered trees of single-leaf pinon and one-seed juniper. The accessible areas 
have long since been sheeped off. 

There is no timber. 

Township 17 North, Range 5 East. 

This township lies on the western breaks of Colorado Plateau, and has a very 
rough and broken surface. Oak Creek, a perpetual stream, flows across the south- 
east quarter in a very deep rocky canyon, and a smaller tributary canyon cuts the 
township north and south. The surface is barren, rocky land, with a thin covering 
of loam or adobe in places, and supports no woodland save a few scattering Arizona 
cypress, alligator juniper, cottonwood, sycamore, and oak. 

There is no timber. 

Township 17 North, Range 6 EIast. 

This township is a high plateau of rolling land, deeply cut by the canyon of Oak 
Creek in its northwest quarter and by tributary canyons which drain southward. 
The surface is mostly stony, with some adobe on the plateau, and supports a scattered 
woodland and a heavy undergrowth along Oak Creek of oak, cottonwood, willow, 
and sycamore. 

There is no timber. 

Stand of species in T, 17 N,, jR. 6 E. 

Cordi. 

Arizona cypress 6, 850 

Oak 1,950 

Total 7,800 

Township 17 North, Range 7 East. 

This irregular township lies on the upper breaks of Colorado Plateau, and has 
a rolling surface cut by numerous canyons. The soil is adobe. The timber is 
chiefly upon the high plateau, and its natural outlet would be southward, although 
it can be logged northward should occasion require. 

Stand of species in T, 17 K, R, 7 E, 

Cordfl. Feet B. M. 

Yellow pine 15,500,000 

Arizona cypress 3, 200 

Oak 3,160 

Total 6,360 
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Forest candiHons in T. 17 N,, R. 7 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do 9 

Average diameter, breast-high inches. . 17 

Dead per cent. . 5 

Diseased do 20 

Average age years. . 170 

Reproduction Poor. 

Township 17 North, Ranoe 8 East. 

The surface is rolling and broken, and is cut by numerous small canyons and 
ravines, which form in part the flood drainage of Beaver Creek. The soil is a 
very stony adobe, with a slight admixture of loam. About 40 per cent of the 
yellow pine is of good quality. 

Stand of species in T, 17 N,, R, 8 E, 

Cords. Feet B. M. 

Yellow pine 71,000,000 

Oak 12,800 

Arizona cypress 360 

Total 13,160 

Ibrest conditions in T. 17 -Y., R. 8 E, 

Average total height of yellow pine feet. . 80 

Average height, clear - -. ..^ do 10 

Average diameter, breast-high inches. . 16 

Dead per cent. . 3 

Diseased do 15 

Average age years . . 1 75 

.Reproduction Medium. 

Township 17 Nobth, Range 9 East. 

This township lies on both sides of the main divide between Little Colorado and 
Verde rivers, and has a steep, rough, and broken surface, and a stony adobe soil. 
It supports a fair stand of timber, of which about 40 per cent is of good quality. 

Stand of species in T. 17 N., R, 9 E. 

Corda. Feet B. M. 

yellow pine : 80,000,000 

Oak :.. 6,775 

Forest conditions in T. 17 N., R. 9 E. 

Average total height of yellow pine feet.. 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 16 

Dead - per cent. . 2 

Diseased do 15 

Average age years. . 175 

Reproduction Medium. 
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Township 17 North, Range 10 East. 

Nearly all of this township is situated upon a broad and nearly level portion of 
Colorado Plateau at the head of the Canyon Diablo drainage, and has less relief than 
any other township in the reserve. The surface soil is a very stony adobe. 

Sland of species in T. 17 N., R. 10 E, 

Cords. Feet B. M. 

Yellow pine 38,250,000 

Oak 4,800 

Arizona cypress 1, 785 

Total 6,585 

Fc^rest conditums in T, 17 N., B. 10 E. 

Average total height of yellow pine feet . . 86 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Dead per cent. . 4 

Diseased do 20 

Average age years. . 180 

Reproduction Poor. 

Township 17 North, Range 11 East. 

The surface is a gently sloping area at the head drainage of Canyon Diablo and 
has few features of relief. The soil is stony with an admixture of adobe and sand, 
and supports only a fair woodland, evenly distributed. 

There is no timber. 

SUmd of species in T. 17 N.y R. 11 E, 

Golds. 

Arizona cypress 58, 150 

Township 18 North, Range 4 East. 

• 

The surface is rolling mesa land, along the west line breaking off to Sycamore 
Canyon in a series of cliffs 1,500 to 2,000 feet high. The soil is sandy and gravelly 
loam, in places adobe like, in others mixed with limestone debris. There are no 
permanent surface streams, springs, or tanks. All the accessible portions have been 
thoroughly sheeped. 

There is no timber. 

Township 18 North, Range 5 East. 

The northern and western tiers of sections are upon high mesa land, which 
breaks by cliffs 1,000 to 1,200 feet high into a very rough and rocky basin, which is 
tributary to Oak Creek. There is very little adobe in the rocky soil. 

^tand of species in T. 18 N., R. 6 E. 

Cords. Feet B. M. 

Yellow pine 11,750,000 

Arizona cypress 1, 460 
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Forest conditions in T. 18 iV., R, 6 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Dead .'.per cent. . 4 

Diseased do 15 

Average age years. . 160 

Reproduction Poor. 

Township 18 North, Range 6 East. 

This township is gashed by the canyon of Oak Creek, which is walled by 
limestone cliffa 1,000 to 1,200 feet high. The entire area is steep, rough, and 
broken, with a stony soil containing sonie adobe. Oak Creek is perennial. 

Stand of species in T. 18 N., R. 6 E, 

Cords. Feet B. M. 

Yellow pine 13,500,000 

Oak 6,305 

Arizona cypress 3, 625 

Total 9,920 

Fcn-est conditions in T. 18 N., R. 6 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do 9 

Average diameter, breast-high inches. . 20 

Dead per cent.. 4 

Diseased do 10 

Average age years. . 175 

Reproduction Medium. 

Township 18 North, Range 7 East. 

This irregular township lies on the upper breaks of Colorado Plateau, has 
a rolling surface cut by numerous i-avines and on the west side covers in part 
the upper terraces of Verde Valley. The soil is very stony adobe, and supports 
a fair woodland and some very good quality of timber, which can be logged 
northward to good advantage. 

^and of species in T. 18 N., R. 7 E. 

Cord. Feet B. M. 

Yellow pine 55,250,000 

Oak 10,150 

Arizona cypress 990 

Total 11,140 
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Forest conditiom in T. IS A", R. 7 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do 10 

Average diameter, breast-high inches. - 20 

Dead per cent. . 2 

Diseased do 10 

Average age j years . . 1 80 

Reproduction Medium. 

Township 18 North, Range 8 East. 

• 

This township is upon the Little Colorado- Verde divide, which here reaches an 
elevation of 8,400 feet at Mormon Mountain, in sections 2 and 11. The relief is 
not great, as the mountain rises only 1,000 feet above the adjoining areas of plateau, 
which present a gently rolling surface. The soil is a stony adobe. On the exposed 
elevations the timber is short and rough, but in the protected areas and along 
the ravines there is some very good quality yellow pine, which can be logged 
northward. 

Stand of speciea in T. 18 N., R. 8 E, 

Cords. Feet B. M. 
Oak 9,400 

Yellow pine 105,000,000 

Red fir 1,750,000 



Total 106,750,000 

Forest conditions in T. 18 iV., R. 8 E. 

Average total height of timber trees feet. . 90 

Average height, clear do 11 

Average diameter, breast-high inches. . 20 

Dead per cent . . 2 

Diseased do 10 

■ Average age years. . 180 

Reproduction Good. 

Township 18 North, Range 9 East. 

There are three features of surface relief in this township. The eastern half 
is a nearly level plateau, which marks the summit of the divide between the 
drainage of Canyon Diablo and Walnut Canyon. The greater portion of the west 
half of the township is a depression about 200 feet deep, which until 1894 held a 
body of water 10 to 15 feet deep, known as Mormon Lake, but which to-day is 
suflSciently dry to be crossed bj'^ wagon roads and to furnish some good pasturage 
land. The Little Colorado- Verde divide borders the lake bed on the west, and its 
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lower slopes furnish the only bold topography in the township. The soil is a stony 
adobe. About 40 per cent of the yellow pine is of good quality, and can be 
cheaply logged northward. 

Stand of specks in T. 18 N., R. 9 E. 

Cords. Feet B. M. 

Yellowpine 24,250,000 

Oak . 3,406 

Arizona cypress 1, 170 

Total 4,576 

Foreti conditions in T. 18 N.y R, 9 E. 

Average total height of yellow pine feet. . 95 

Average height, clear do 10 

Average diameter, breast-high inches. . 22 

Dead per cent. . 2 

Diseased do 15 

Average age years. . 190 

Reproduction Medium. 

Township 18 North, Range 10 East. 

The surface is gently rolling excepting along the east boundary, where numerous 
ravines tributary to Canyon Diablo make some relief. The stony adobe soil supports 
a very scattering woodland and a small area of poor timber. It is easily accessible 
from any direction and can be logged cheaply. 

^rnid of species in T, 18 N., R. 10 E, 

Cords. Feet B. M. 

Yellowpine 4,000,000 

Arizona cypreea 3, 975 

Forest conditions in T. 18 N,, R. 10 E, 

Average total height of yellow pine feet. . 80 

Average height, clear do lOi 

Average diameter, breast-high inches. . 20 

Dead per cent. . 5 

Diseased do 15 

Average age years. . 180 

Reproduction Poor. 

Township 18 North, Range 11 East. 

The rolling surface of this township is drained by numerous ravines into one of 
the principal tributaries of Canyon Diablo. The stony adobe soil supports a good, 
evenly distributed woodland. There is no timber. 

Stand of species in T, 18 N., R. 11 E, 

Cords. 

Arizona cypress 73, 500 

Alligator juniper Unimportant. 
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Township 19 North, Range 1 East. 

The surface is rolling, with a slope to the southwest into Hall Canyon, a tribu- 
tary of Verde River. The soil is an adobe, much mixed with stone, and supports a 

very thin and scattering woodland. There is no timber. 

. 

Stand of species in T. 19 N., R. 1 E. 

Cords. 
Arizona cypress 3, 810 

Township 19 North, Range 2 East. 

The upper terraces of Colorado Plateau cross this township, resulting in a 
very steep, rolling, and broken surface, with a rocky soil containing some adobe. 
The woodland is somewhat evenly distributed, but the timber is all above the brink 
and only about 30 per cent is of good quality. 

Stand of 8peci4S8 in T, 19 N., R, S E, 

Cords. F6et B. M. 

Yellow pine ! 13,600,000 

Arizona cypress 19, 250 

Oak 400 

Total 19,650 

Forest condUUms in T. 19 N., R. ^ E. 

Average total height of yellow pine feet.. 90 

Average height, clear -. .do 10 

Average diameter, breast-high inches. . 20 

Dead per cent. . 2 

Diseased do 10 

Average age years. . 200 

Reproduction Medium. 

Township 19 North, Range 3 East. 

The greater portion of this township is situated on a broad divide between Hall 
Canyon and Sycamore Canyon, and has a very steep, rou^h, and broken surface 
which will make the timber difficult and expensive to handle. Above the upper ter- 
races of Verde Valley the yellow pine is evenly distributed, and about 50 per cent 
is of good quality. 

Stand of species in T. 19 iV., R. S E. 

Cords. Feet B. M. 

Yellow pine 81,500,000 

Oak 7,500 

Arizona cypress 3, 675 

Total 11,175 
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Forest conditioiu in T. 19 N.^ R. 3 E. 

Average total height of yellow pine feet. . 80 

A vera^ height, clear do. . . 10 

Average diameter, breast-high inches. . 17 

Dead per cent. . 3 

Diseased do... 20 

Average age years. . 190 

Reproduction Medium. 

Township 19 North, Range 4 East. 

This township is divided by Sycamore Canyo;i which has a depth of from 
1,000 to 1,500 feet. All the surface is steep, rolling, and broken and will make the 
timber difficult and expensive to handle. The yellow pine is exceptionally fine for 
this district, although not large nor clear on the average. The soil is stony with 
some adobe. 

Stand of species in T, 19 iV., R, 4 E. 

Cords. Feet B. M. 

Yellow pine 64,250,000 

Oak 9,420 

Arizona cypress 550 

Total 9,970 

Forest conditions in T. 19 iV., R. 4 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast-high inches. . 17 

Dead per cent. . 2 

Diseased do... 20 

Average age years. . 170 

Reproduction Medium. 

Township 19 North, Range 5 East. 

This township lies on a broad flat divide between Sycamore Canyon and Oak 
Creek. The surface is rolling and gentW sloping with a stony adobe soil. About 
60 per cent of the timber is of good quality and will log northward to the best 
advantage. 

Stand of species in T. 19 N.y R. 6 E. 

Cordu. Feet B. M. 

Yellow pine 85,750,000 

Oak 4,925 

ALrizona cypress 2, 800 

Total 7,725 
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FcT€9t canditums in T. 19 N., R. 5 E. 

Average total height of yellow pine feet. . 86 

Average height, clear do. . - 14 

Average diameter, breast-high .'.inches. . 20 

Dead per cent . . 2 

Diseased do... 18 

Average age years. . 200 

Reproduction Medium. 

Township 19 North, Range 6 East. 

This irregular township covers a large and very irregular basin at the head 
of Oak Creek and is a rough and broken area. With the exception of a small 
tract along the east line of the township, it will be very difficult and expensive 
to log. About 40 per cent of the yellow pine is of good quality. Along the 
creek is a dense undergrowth of oak, sycamore, cottonwood, willow, and pine. 

SUxnd of species in T. 19 N,, R. 6 E. 

Cordis. F^t B. M. 

Yellow pine 78,760,000 

Oak .• J 21,400 

Forest canditiana in T. 19 N., R. 6 E, 

Average total height of yellow pine feet.. 80 

Average height, clear do. . . 10 

Average diameter, breast-high inches. . 17 

Dead percent.. 2 

Diaeased do... 17 

Average age years . . 166 

Reproduction Medium. 

Township 19 North, Range 7 East. 

This irre^lar township straddles the main divide between Little Colorado 

and Verde rivers and has a rolling and gently sloping surface. About 50 per 

cent of the yellow pine is of good quality and can be logged very cheaply 
northward. 

Stand of species in T, 19 N,y R. 7 E, 

Cords. Feet B. M. 

Yellow pine 91,250,000 

Oak 6,395 

Forest conditions in T. 19 N., R, 7 E, 

Average total height of yellow pine feet.. 85 

Average height, clear do. . . 11 

Average diameter, breast high inches.. 18 

Bead per cent . . 2 

Diseased do... 16 

Average age years . . 180 

Reproduction - Medium. 

620— No. 22—04 4 
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Township 19 North, Range 8 East. 

The rolling and broken surface of this township is drained by Walnut Canyon 
and supports an evenly distributed stand of timber of which about 40 per cent is of 
good quality. A logging railroad has been operated from the north as far as section 
8 with a sawmill in T. 20 N., R. 8 E. 

Stand of apecUs in T. 19 N., R, 8 E. 

Cords. Feet B. M. 

Ydlowpine 66,000,000 

Oak 1,680 

ForeH conditions in T. 19 N., R 8 K 

Average total height of yellow pine feet. . 80 

Average height, clear do 11 

Average diameter, breast-high .• inches. . 18 

Dead per cent. . 5 

Diseaaed do 20 

Average age years . . 1 80 

Reproduction Mediom. 

Township 19 North, Range 9 East. 

The surface of this township is gently rolling, except some of the terraces of the 
Little Colorado drainage, which are steep. The timber is mostly old growth and 
about 40 per cent is of good quality and easily accessible. A logging railroad was 
built into this township, but has been abandoned and the rails removed. 

Stand of species in T. 19 N,, R. 9 E, 

Cords. Feet B. M. 

Yellowpine 23,500,000 

Arizona cyprees 12, 860 

Oak 3,545 

Total 16,395 

Forest condUicms in T. 19 K, R, 9 E. 

Average total height of yellow pine feet. . 90 

Average height, clear do 11 

Average diameter, breast-high 1 inches. . 18 

Dead per cent. . 5 

Diseased do 15 

Average age years . . 1 85 

Beprodaction Poor. 

Township 19 North, Bange 10 East. 

The southwestern portion of this township is nearly level plateau land which 
breaks by a steep terrace into the slopes of the Canyon Diablo tributaries. The 
soil is a stony adobe. 
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There is no timber — only a few scattering yellow pines. 

Stand of species in T. 19 N., R, 10 E, 

^ Oorda. 

Arizona cyprecfi 40,375 

Oak 500 

Total-... 41,375 

Township 20 North, Range 1 East. 

This township contains the northern end of the upper termces of Verde 
Valley and presents a rolling and broken surface, except in the northeast portion, 
which is comparatively unbroken. The soil is a stony adobe. Both woodland 
and forest show a rather poor growth and the timber will be difficult and 
expensive to handle. 

Stand of species in T. SO iV., IL 1 E. 

Cords. Feet B. M. 

Yellow pine 9,260,000 

Arizona cypress 2,426 , 

Oak 910 

Total i i. 3,335 

Forest conditions in T. 20 N.^ R, 1 E. 

Average total height of yellow pine feet. . 80 

Average height, clear --..--- do 8 

Average diameter, breast-high inches. . 18 

Dead per cent. . 6 

Diseased do 20 

Average age , years. . 170 

Beprodaction Poor. 

Township 20 North, Range 2 East. 

The surface is nearly all rough and broken, with steep terraces and numerous 
deep ravines. A secondary divide crosses this township and suggests that it be 
logged both northward and southward, although at the best it will be difficult and 
expensive logging. The best of the timber is along the eastern boundary and by 
means of a railway can be made tributary to the city of Williams. 

Stand of species in T, 20 N,, R. 2 E. 

Cords. Feet B. M. 

Yellow pine 69,000,000- 

Oak 5,675 

Arizona cypress 720 

Total 6,395 
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Forest conditUyM in T. 80 N., R, 2 E. 

Average total height of yellow pire feet. . 90 

Average height, clear do 10 

A\prage diameter, breast-high inches* . 20 

Dead per cent. . 6 

Diseased do 20 

Average age years. . 190 

Reproduction Medium. 

Township 20 North, Range 3 East. 

The surface is rolling, with a gentle slope toward the east, and is drained by 
Sycamore Canyon. The soil is adobe and very stony. The timber can be logged 
northward to good advantage. Some years ago a lumber company had a line of 
logging railroad across the northern part of this township and cut most of the 
timber tributary to it, but at present thej are operating fartiher west. The timber 
now standing is about 40 per cent good quality. 

Stand of species in T. m N., R, S E. 

Cords. Feet B. M. 

Yellow pine 82,000,000 

Oak 6,926 

Fyrest cmditums in T, 20 N., R, S E. 

Average total height of yellow pine - feet.. 86 

Average height, clear do 10 

Average diameter, breast-high inches. . 17 

Dead per cent . . 3 

Diseased do 22 

Average age years. . 186 

Reproduction Medium. 

Township 20 North, Range 4 East. 

This township is badly cut up by six deep canyons tributary to Sycamore 
Canyon and the high land is rough and broken. There is a good stand of timber, 
which is unevenly distributed and about 60 per cent of it is of good quality. It 
will have to be logged southward and will be difficult and expensive to handle. 

Stand of species in T, 20 N., R. 4 E. 

Cords. Feet B. M. 

Yellow pine 97,500,000 

Oak 5,565 
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Forea conditions in T, SO Al, R, 4 E. 

Average total height of yellow pine feet. . 90 

Average height, clear do.... 10 

Average diameter, breast-high inches. - 18 

Dead percent.. 2 

Diseased do 20 

Average age years. . 190 

Reproddction Medium. 

Township 20 North, Range 5 East. 

Areas along the north and west boundaries are upon the rough and broken 
slopes of Sycamore .Canyon, but the rest of the township is on Colorado Plateau 
and has a rolling surface. The soil is adobe and stone and supports an excep- 
tionally heavy forest of yellow pine, of which about 50 per cent is of good 
quality. All the timber on the plateau can be logged northward very cheaply. 

Stand of species in T, eo N., R S E. 

Coxdfl. Feet B. M. 

Yellow pine 151,500,000 

Oak 6,885 

ForeH conditions in T. SO N.y R. 6 E. 

Average total height of yellow pine feet. . 95 

Average height, clear do 11 

Average diameter, breast-high inches. . 22 

Dead per cent.. 2 

Diseased do 15 

Average age years.. 215 

Beprodnction Mediom. 

Township 20 Nokth, Range 6 East. 

The surface is rolling, with terraces and long gentle slopes formed by succes- 
sive flows of lava and cinder cones 500 to 600 feet high on sections 3 and 8. Long 
ridges and combs composed of lava and scoriaceous matter intersect the township 
in various directions. The eastern tier of sections forms a portion of a broad 
terrace of lava with a steep rocky front facing the east, which forms in part the 
divide between Oak Creek and Sycamore Canyon. The soil consists of sandy or 
gravelly loam. In depressions where water stands during a portion of the year 
the soil is black adobe. Most of the surface is covered with small stones and a 
portion is strewn with large bowlders of lava or scorise. In most localities the 
soil is very thin and the underlying rough lava outcrops. 
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There are no permanent streams. Springs of small volume break out in sec- 
tions 3, 8, 13, and 24. Vernal lakes are located in sections 5, 6, 31, and 32. 

Stand of timber species In T, 20' K.\ H. '6' IB, 

Feet B. M. 
Yellow pine .-. . . .•.•.......•. .•.....-.-. 94, 600, 000 



Fc/rest condUians in T, 20 N., R, 6 E. 

Average total height .-. .-. .-..•.•. . .•--..-. .... . . . .-.-.-.•. . .-. .... .feet. . 85 

Average height, clear do 10 

Average diameter, breast-high inches.. 20 

Diseased per cent. . 3 

Average age years. . 190 

Reproduction, east half of township Good. 

Reproduction, west half of township None. 

Township 20 North, Range 7 East. 

Most of this township consists of broad, gently rolling limestone terraces, inter- 
spersed with low ridges and hummocks, here and there capped with outflows of 
lava, and in sections 12 and 33 .rising into low cinder cones and ridges of volcanic 
origin. Most of the soil consists of gravelly or sandy loam mixed with limestone 
debris. In depressions on the limestone terraces in the eastern part of the town- 
ship much of the soil tjonsists of fine,- silty loam. The southern and western 
portions, which are more or less blanketed with outflows of lava, have a thin, in 
some places, adobe-like soil with a stony or bowlder-strewn surface, and constitute 
scab land. 

There are no. permanent streams, but in. sections 7 ,and 12 are small springs, 
and in section 19 is a spring which furnisher -a considerable quantity of water 
for the Atchison, Topeka and Santa Fe Railroad station at Flagstaff. Small tracts 
in the north half of the township possess a fair grazing value, being covered with 
a close growth of strongly rooted, tufted grasses, but most of the township has 
been closely sheeped, and its grazing value is exceedingly low. 

Stand of timber species in T, 20 N.y B. 7 E, 

Feet B. M. 
Yellow pine 50,340,000 

F<n-e8t c<mditim8 in T. 20 N., R. 7 E. 

Average total height feet.. 90 

Average height, clear do 12 

Average diameter, breast-high inches. . 22 

Average age , years. . 210 

Reproduction Slow and oncertain. 
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Township 20 Nobth, Range 8 East. 

Walnut Canyon crosses this township from southeast to northwest. Along the 
north and west boundaries is some steep and broken land, but the greater portion of 
the surface is nearly level or rolling. The soil is a very stony adobe. The timber 
is easily accessible to the Atchison, Topeka and Santa Fe Railroad at Flagstaff 
by logging railway to the sawmill in section 84. The daily capacity of the mill 
is 26,000 feet B. M. The best of the yellow pine is in the northwest comer of 
the township and about 30 per cent of it is of good quality. 

SUmd of species in T, 20 N,, E, 8 E. 

Cords. Feet B. M. 

YeUow pine 24,000,000 

Arizona cypress 5, 700 

Oak 1,410 



Total 7,110 

Forest conditions in T, SO N.y R. 8 E. 

Average total- height of yellow pine^ . . - . . . . . . . -^ - - . . . .feet. . 76 

Average height, clear .^^.-.w... ...... ^^......<«« ^^.^..^ do 8 

Average diameter, breast-high -...^i.^.. i.».bb<.*.i.%-.^wvw«^.....i.vi.v.i.s..i... inches.. 20 

Dead per cent.. 6 

Diseased .'. I -.--.-*.-."..* -.'.*-*... do 20 

Average age years. . 180 

Reproduction Poor. 

Township 20 North, Range 9 East. 

The upper terracesof the broad divide between Walnut Canyon and Canyon 
Padre cross the southern part of this township and" result'ii) 'Motile steep and broken 
ground. Below the terraces the land is gently sloping. There is a heavy woodland, 
but the only tinaber is in the southwest corner. 

Stand of species in T, 20 K, R, 9 E. 

Cords. FeetB. M. 

Yellow pine 1,000,000 

Arizona cypress S5,900 

Oak 2,035 

Total : 67,935 

Forest conditions in T, 20 iV., R. 9 E, 

Average total height of yellow pine feet. .75 

Average height, clear do 8' ^ 

Average diameter, breast-high inches.. 16 

Dead per cent.. 5 

Diseased - do 25 

Average age..k«.t.4.,.4«.tL-.^4«^4 ^-......^.^.^ »«^«'...*..4«. years.. 180 

Reproduction. . .....4..-.i.i4 i..iiifc.A**i*.-i.i4i..*.*i Poor; 
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Township 20 North, Kanos 10 East. 

This township lies on the gentle slopes near the head of Canyon Padre, and 
supports only an evenly distributed but light woodland. 
There is no timber. 

Stand of species in T. gO N.j R, 10 E. 

Cords. 
Arizona cypress .• 7,200 

Township 21 JSorth, Range 1 East. 

The surface is rolling with some steep areas in the vicinity of Bill Williams 
Mountain. The timber is mostly of poor quality, but is easily accessible to the 
Atchison, Topeka and Santa Fe Railroad, which crosses the northern portion of 
the township. 

Stand of species in T, 21 N,, B. 1 E, 

Cords. Feet B. M. 

Yellow pine 8,250,000 

Arissona cypress 2, 833 

Oak 186 

Total 3,018 

Forest candttions in T. 21 N,, R, 1 E. 

Average total height of yellow pine feet.. 75 

Average height, clear do .. 8 

Average diameter, breast-high inchee.. 16 

Dead *. per cent . . 4 

Diseased do 26 

Average age years.. 160 

Reproduction Poor. 

Township 21 North, Range 2 East. 

This township includes within its boundaries nearly all of Bill Williams 
Mountain, which reaches an elevation of 9,264 feet, or about 2,600 feet above the 
adjoining plateaus. About 40 per cent of the standing timber is of good quality, 
and is accessible to the logging railroad, which is in operation in this township. 
The timber on the slopes of Bill Williams Mountain will be difficult and expensive 
to handle, as the surface is steep and rough. 

SUmd of species in T, 21 K, R, 2 E. 

Cords. Feet B. M. 

Yellow pine 36,000,000 

Oak 1,170 



* 
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Forest conditions in T, SI K, R. £ E. 

Ayenge total height of yellow pine feet.. 86 

Average height, clear do 10 

Average diameter, breaet-high 1 inches. . 18 

Dead percent.. 2 

Diseased do 10 

Average age years. . 170 

Reproduction Poor. 

Township 21 North, Range 3 East. 

This township drains southward into Sycamore Canyon. The surface is level 
or gently rolling land, terraced by thin flows of lava which frequently inclose or 
partly surround small level areas. Cinder cones or their slopes, together with low 
ridges of volcanic origin, occur in sections '3, 5, 6, 8, 9, 10, 15, 16, 19, 31, and 32, 
and vary in height from 300 to 800 feet, with long slopes. The soil is gravelly 
loam, largely mixed with volcanic detritus. On several of the levels, especially 
such as hold water during a portion of the year, the soil is black or gray adobe. 
Most of the surface is stony or bowlder strewn and on many of the flats and 
terraces the soil is too thin to cover the underlying rough lava, and the tracts 
constitute scab land. 

There are no permanent flowing streams, but in Sycamore Canyon, in section 
35, water usually stands in communicating pools during most of the year. 
Springs of small volume occur in sections 14, 23, 27, and 33, while artificial tanks, 
made by damming small runs and ravines, exist here and there. The pasturage 
value of the township is low. 

Stand of species in T, SI iV., R, S E, 

¥eet B. M. 
Yellow pine 40,336,000 

Fm'est candUions in T. SI JV., R. S E, 

Average total height feet.. 86 

Average height, clear ^ do 10 

Average diameter, breast-high ..-. inches.. 20 

Average age years. . 190 

Reproduction Poor. 

Township 21 North, Range 4 East. 

The larger portion of this township consists of level or gently rolling 
prairie, or park land, as it is locally known, margined on the west and east by 
ranges of low hills of volcanic origin, formerly cinder cones, having long since 
lost their conical form through erosion. There are a few shallow rocky runs in 
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the east and west tiers of sections. The soil is gravelly loam, becoming scoriaceous 
and cindery on the hilly areas. Portions of the surface are bowlder strewn. 

The drainage is to Verde River through Sycamore Canyon. There is no 
permanent surface flow; but a few small springs or tanks exist on section 32 
in the bed of one of the heads of the canyon. In section 18 is a shallow well 
supplying small quantities of water. The township has been closely sheeped and 
the grazing value is therefore only moderate. It is pastured each year by cattle 
and sheep in excess of the recuperative power of the grass and a few years hence 
will have little or no pasturage value. 

Stand of timber species in T, £1 N,, R, 4 E. 

Feet B. M. 

YeUowpine > 39,350,000 



I 



Fcrrest conditicms in T. SI N., R, 4 E, 

Average total height feet. . 85 

Average height, clear do 10 

Average diameter, breast-high inches.. 20 

Average age years. . 190 

Reproduction, on sections 26, 32, 33, 34 Good. 

Reproduction, elsewhere Poor. 

Township 21 North, Range 5 East. 

This township consists in part of rolling and in part of level tracts of land, 
the western tier of sections rising into ranges of hills of volcanic origin 300 to 
800 feet high. The northern half of the township is terraced by successive flows 
of lava, the southern half consists of short terraces and occasional low hillocks 
of limestone, here and there overlain with thin blankets of lava outflows from 
local fissures. The diflfererit runs and gullies- which cut the northern half of 
the township are few and shallow. In the south half they increase in number, 
deepen rapidly, and cut through the limestone formations with box-shaped canyons 
30 to 120 feet deep. . The soil in the north half of the township is a gravelly 
loam occasionally changing into black or gray adobe. In the south half the soil 
is much mixed with limestone debris and becomes a loamy gravel. 

There are large springs in sections 10 and 11 and smaller springs in sec- 
tion 4. There are several artificial tanks, the largest of which are in sections 
10 and 11, and supply water to the Atchison, Topeka and Santa Fe Railroad 
station at Belmont. All the drainage is into Verde River. 

SUind of timber species in T. £1 N., R. 5 E. 

Feet B. M. 
Yellow pine 109,520,000 
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Forest condjiions in T. S^l N,, R, 6 E. 

Average total height feet- . 90 

Average height, clear .'. .do 12 

Average diameter, breast-high inches. . 22 

Average age years. . 210 

Reproduction, on sections 13, 14, 16, 22, 24, 26, 27. 34 Poor. 

Reproduction, elsewhere Good. 

Township 21 North, Range 6 East. 

The surface is chiefly rolling, with terraces formed principally by successive 
flows of lava, also,, possibly, through elevations by faulting. Cinder cones and 
low hills of volcanic origin occur in sections 2, 15, 18, 20, 24, 25, and 27. Most of 
section 25 is covered by a cone rising 250 to 300 feet above the general level, 
with a central depression comprising about 150 acres. The soil is a gravelly loam, 
changing to cindery and scoriaceous on the slopes of the cinder cones. On the 
flats, wherever water stands during a portion of the year, as in sections 31 and 
32, it consists of black or gray adobe. Most of the surface is exceedingly stony 
and bowlder strewn and constitutes scab land. 

There is no peimanent surface stream. Small springs occur on sections 14 
and 20 and a shallow well on section 25. Rogers Lake and the depression men- 
tioned on section 25 hold water in the early spring and then- form small lakes. The 
township has long been closely sheeped and its grazing value is now very low or 
insignificant. 

^and of timber species in T, £1 iNT., R, 6 E. 

Feet B. M. 

Yellow pine 42,275,000 

FcrretA cmdUUms in T. 21 N,, R, 6 E, 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, hreast-high inches. . 18 

Average age , years . . 175 

Beprodaction, on sections 23, 26, 29, 32, 33 Good. 

Reproduction, elsewhere Very little. 

Township 21 North, Range 7 East. 

Sections 1 and 2 comprise rocky southern slopes .of Elden Mesa, rising 2,000 
to 2,200 feet above the adjoining levels. The remainder of the township con- 
sists of low, broad lava terraces or mesa land, alternating in the southern sections 
with level depressions which change to a succession of low swells of limestone 
outcrops separated by box canyons.. The northern half of the township is cut 
by a few shallow runs and gullies; the south half is intersected by numerous 
ravines, which in sections 35 and 36 develop into deep and rocky canyons and form. 
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in part, the head of Walnut Canyon. The soil consists of sandy or gravelly 
loam, in the south half much mixed with limestone debris. There is no perma- 
nent surface flow. There is a small spring on section 4. The value of the lands 
for pasturage is low. Sheep herding has been carried on for many years in ex- 
cess of the recuperative power of the grass, and, with the exception of some of 
the sections in the south half of the township, weedy growths have replaced the 
former turf or tufted species of grass. 

Stand of timber spedea in T, ei N., R, 7 E. 

Yellow pine 33,040,000 

Forest condUione in T. 21 iV., R, 1 E, 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast high inches. . 18 

Average age 1 years. . 175 

Reproduction Poor. 

Township 21 North, Range 8 East. 

The north half is rolling land, terraced with successive flows of lava, intersected 
by low ridges of volcanic origin, and rising into small cinder cones in sections 1, 2, 
4, 5, 9, and 11. Part of section 6 is on the rocky slope of Elden Mesa, iising 500 
to 1,800 feet above the adjacent levels. The south half of the township consists of 
low outcropping limestone ridges and terraces, occasionally buried under outflows 
of lava, gashed and seamed with short, shallow runs and ravines tributary to Walnut 
Canyon. This canyon is 450 to 600 feet deep, with steep rocky slopes, about one- 
fourth of a mile wide between its brinks, and debouches eastward into nearly level 
areas of the Little Colorado slopes. The soil is mostly gravelly loam. In the south 
half it is mixed with limestone debris and in the north half with comminuted slag 
and scoriae. 

There is no permanent surface flow, nor are there any springs or natural tanks. 
The township is sheeped each season, besides being more or less pastured by cattle 
and horses. Its grazing value is yet moderate, but will not last many years longer. 
Some of the northern sections have been sheeped out, and now chiefly produce coarse 
weeds. 

SUind of timber species in T, 21 N.y R, 8 E. 

Feet B. M. 

Yellow pine 42,778.000 

Forest conditions in T, 21 N.j R. 8 E. 

Average total height feet.. 80 

Average height, clear do.... 10 

Average diameter, breast high inches.. 18 

Average age years.. 175 

Reproduction Poor. 
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Township 21 Nobth, Range 9 East. 

The surface is mostly level or gently rolling, with low terraces, mounds, and 
nhort ridges, all of volcanic ©rigin, in the northern tier of sections. Walnut 
Canyon traverses the township from southwest to northeast, and is from 400 to 
500 feet deep, with steep rocky slopes. In the northern tiers of sections the soil 
consists chiefly of black volcanic cinders, with small loamy admixtures. Elsewhere 
it is gravelly loam, with a stony or bowlder-strewn surface. 

There are no permanent surface streams, springs, or tanks. Water flows 
through Walnut Canyon only after heavy rains, or while the spring break-up 
lasts. The woodlands bear stands of one-seed juniper, pinon, and scattered yellow 
pine along the breaks of Walnut Canyon. The reproduction is slow and scanty. 
The grazing value is low, for the lands have been sheeped long and closely and 
much of the grass is either eaten or trampled out. 

There is no timber. 

Township 22 Nobth, Ranoe 1 East. 

The surface is level or rolling and supports a very light and scattering 
woodland and forest in the southeast corner. 

Stand of species in T, St N., R 1 E, 

Cords. Feet B. M. 
Yellow pine • 760,000 

Arizona cyprefls 40 

Fcrrest canditians in T, 22 N., R. 1 E, 

Average total height of yellow pine feet. . 75 

Average height, clear do 8 

Average diameter, breast high inches. . 16 

Dead per cent. . 5 

Diseased do 25 

Average age years. . 160 

Reproduction Poor. 

Township 22 North^ Range 2 East. 

There is some steep and broken land along the south line of this township, but 
the rest is nearly all rolling or level. The timber is all rough and of poor 
quality can be logged cheaply, and is easily accessible to the large sawmill at 
Williams. 

Stand of species in T. £2 A", R, 2 E, 

Cord.<(. Feet B. M. 
Yellow pine 5.000,000 

Oak 326 

Arizona cypress 25 

Total 350 
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Ibrett condiUcms in T. 2g N,, R. £ E. 

Average total height of yellow pine feet.. 70 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Dead percent.. 5 

Diseased do 26 

Reproduction ..* Medium. 

Township 22 North, Range 3 East. 

Most of the surface is level or gently rolling, broken by low terraces of lava. 
Cinder and slag cones and ridges of volcanic origin rise in sections 1, 2, 3, 15, 17, 18, 
19, 20, 21, 27, 29, 31, 32, 33, and 34. None of them cover any large acreage, and 
their height is inconsiderable, rarely exceeding 350 feet. Section 28 chiefly consists 
of a shallow, nearly circular depression holding water in spring and early summer. 
The soil is gravelly loam, here and there changing to black adobe. Almost all 
the land in the township has an exceedingly stony and bowlder-strewn surface. 
There is no permanent surface stream. The present value of this township for 
grazing is exceedingly low, as it has been oversheeped for many years. 

Stand of Umber species in T, ^ iST., R, S E. 

Feet B. M. 

Yellow pine 15,074,000 

Forest oonditions in T. ^ N,, R. S E. 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches.. 18 

Average age years . . 175 

Beproduction Medium. 

Township 22 North, Range 4 East. 

The surface consists of broad levels alternating with rolling land, the relief 
being chiefly due to successive flows of lava, which here and there have built up 
terraces. Extinct volcanic cones and ridges, the latter formed by outpourings 
from various eruptive foci, occur in sections 1, 7, 8, 10, 16, 17, 20, 23, 28, 30, 
and 36. None rise more than 700 feet above the general level. The cones are 
truncated, with crateriform central or sublateral depressions at their summits. 
Their slopes are usually steep and their sides are littered with blocks of slag and 
scoriae. The soil is gravelly loam, sometimes changing to black adobe. Most of the 
the surface is stony or bowlder strewn, forming scab land. 

There is no permanent surface flow of water. There is a very small spring in 
section 24 and another in section 28. In the north half of the township is a moderate 
growth of grass, partly tufted species, partly mesquite sward. It is pastured by 
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cattle and sheep, and in some localities is suffering from overgrazing. The south 
half has been badly overgrazed, and has little pasturage at present. 

y SUmd of timber gpecies in T. tiS iVl, R, 4 E, 

Feet B. M. 
Yellow pine 19,849,000 

Fcfresi conditions in T. eg K, JR. 4 E, 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, hreast-high inches. . 18 

Average age years. . 175 

Reproduction Medium. 

Township 22 North, Range 5 East. 

The surface comprises low ridges of volcanic origin and terraced lava flows, 
here and there inclosing or bordering small flats. Extinct volcanic cones or slopes 
leading to their summits occur on sections 3, 15, 19, 20, 22, 31, and 33. They are 
isolated, and are from 200 to 300 feet high. The cone in section 33 is being taken 
by the Atchison, Topeka and Santa Fe Railroad for road ballast, for which purpose 
the scoriaceous material is well adapted. The soil is gravelly loam, the propor- 
tion of gravel varying; where the quantity is small it assumes the character of 
adobe. The surface is stony and bowlder strewn everywhere. On the tops and 
along the breaks of the terraces the layer of soil is often very thin and imper- 
fectly covers the underlying rough lava, and for this reason fully 75 per cent of the 
township is scab land. 

There are no permanent sui'face streams, springs, or tanks. The grazing value 
of the township is oioderate. The level tracts have been sheeped out, and the 
terraced areas are grazed each season by cattle and sheep. They bear a sparse 
growth of tufted grasses, chiefly species of Poa and Featvca, 

Stand of timber species in T. 22 N.f R. 5 E. 

Fe«t. B. M. 

Yellow pine 79,320,000 

Forest conditions in T, 22 N.^ R, 3 E. 

Average total height feet. . 86 

Average height, clear do 10 

Average diameter, hreast^high :.. inches.. 20 

Average age years. . 190 

Reproduction Medium. 

Township 22 North, Range 6 East. 

Most of the lands are rolling terraced lava flows, rising from 100 to 400 feet 
above the small levels which they inclose or border in the central portions of the 
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townuhip. The surface of these lava flows is extremely broken, abounding in low 
hummocks, ridges, shallow runs, deeper ravines, and short abrupt canyons. Sec- 
tions 1, 2, and 12 are upon the foothills of San Francisco Peak, and are very rough 
and broken flows of lava. In section 20 is Wing • Mountain, an extinct isolated 
volcanic cone rising 1,000 feet above the adjacent level, on which a large dish-shaped 
central depression marks the site of the ancient crater. Section 31 also contains a 
cinder cone. Sections 23, 26, and 27 are almost level prairie. The soil is sandy, 
gravelly loam, deep on the level areas and shallow on the rolling lava terraces, where 
it imperfectly covers the underlying rough lava, and is mostly scab land. 

There is no permanent surface stream. There are small springs on sections 12 
and 14, one of the latter being Leroux Spring, which is a famous watering place for 
stock. In the vicinity of Leroux Spring the lands have been overgrazed, but else- 
where the growth of strongly rooted, tufted species of grass is good. 

Stand of timber species in T. 29 N,, R. 6 E. 

Yellow pine 82,416,000 

Forest conditums in T. 22 N., R. 6 E, 

Average total height feet. . 85 

Average height, clear do... 10 

Average diameter, bresust-high inches. . 20 

Average age years. . 190 

Reproduction, sections 10, 11, 13, 16, 16 Good. 

Reproduction, sections 4, 5, 6, 7, 8, 9, 17, 18, 19, 26 Medium. 

Reproduction elsewhere ...--. Poor. 

Township 22 North, Range 7 East. 

The greater portion of the surface is very rough and mountainous, including a 
part of the southern slope of San Francisco Peak and a rough outlying spur known 
as Elden Mesa. The spurs from San Francisco Peak terminate in terraces formed 
by successive flows of lava which stretch to the south for a distance of 6 or 7 miles. 
The upper terraces are narrow and break away with steep rocky fronts, but those 
lower present broad, easy-sloping tracts of rolling land, cut and seamed with gullies 
and canyons. Elden Mesa is an ancient volcanic center, greatly differing in its 
structure from the mass of San Francisco Peak and the numerous cones of the region. 
While called Elden Mesa, it is not at all what may correctly be termed a mesa, but 
is in fact a group of craters now greatly eroded, which at the close of their eruptive 
activity were situated around a central backbone. It rises with a steep almost 
precipitous rocky front from the levels which adjoin it on the east, west, and south, 
attaining a height of 2,000 to 2,500 feet above them. 

The soil is gravelly loam, derived from decomposed lava, more or less mixed 
with volcanic detritus. The eastern sections are covered with great bowlder and 
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gravel deposits, perhaps due to glacial wear of the high eastern slopes of San Fran- 
cisco Peak. There is no permanent surface flow. There are four small springs, two 
at the southern and eastern foot of Elden Mesa and two on the southern, slopes of 
San Francisco Peak, but the volume is small and unimportant. In the southern tier 
of sections the grazing value is low, but in most of the remainder of the township it 
is excellent, consisting of strongly rooted, tufted species of Poa and Festxica, At 
high elevations in sections 2, 3, 4, and 5 some tracts produce no grass, and in the 
thickest stands of pure aspen it is nearly lacking. 

Stand of timber species in T. 22 N.t i?. 7 E. 

Feet B. M. 

Yellow pine 36,108,000 

White fir , 3,398,000 

Red fir 2,124,000 

Engelmann spruce 850, 000 

Total : 42,480,000 

Forest conditions in T. 2'^ N, R. 7 E. 

Average total height feet. . 80 

Average height, clear do. . . 8 

Average diameter, breast-high inches. .16 

Average age years. . 160 

Reproduction of yellow pine Poor. 

Reproduction of other species Good. 

Township 22 North, Range 8 East. 

The surface is mostly gently rolling land, the undulating features being due 
to intersecting combs and ridges of volcanic origin, short and low lava terraces, 
low hummocks of lava, and shallow runs and ravines. Cindei cones and other 
forms of ancient eruptive centers occur in sections 12, 15, 22, 24, 25, 26, 27, and 
34. The cones are low and of small extent. Parts of sections 18, 19, 30, and 31 
form the eastern slope of Elden Mesa and rise into extremely rocky, steep, and, 
in some places, perpendicular escarpments. In the western sections the soil is a 
gravelly loam, gradually changing to cinders and scoriae until, in the eastern 
areas, it consists of black cinders with very slight admixtures of loam or none 
whatever. 

There is no permanent surface flow, except two small excavations at the foot 
of Elden Mesa holding a few gallons each, and fed by percolations through 
fissures in the rocky ledges. In the southeast corner of the township are two rock 
basins in the bed of a small I'avine, known as Turkey Tanks, which are filled 
during storms and hold water throughout the year. The storm waters, which at 
times fill the various runs and channels, never reach beyond this point. 

520— No. 22—04 5 
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The •western half of the township is well grassed with strongly rooted, tufted 
species of Poa^ Festuca^ and Sttpa. In the eastern half the grass consists chiefly 
of mesquite sward, which, on the nontimbered tracts, has been badly sheeped, 
and is being gradually crowded out by close growths of coarse weeds. 

Stand of timber species in T. 22 X, R. 8 E. 

Feet B. M. 

Yellow pine 51,178,000 

White fir 129,000 

Red fir 128,000 

Total 51,435,000 

Forest conditions in T. 22 N.j R. 8 E, 

Average total height feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast-high inches. - 18 

Average age years. . 180 

Reproduction Mediam. 

Township 22 North, Range 9 East. 

The entire area of this township is covered with outpourings of lava and 
black cinders, the result of comparatively recent volcanic energy. Nearly every 
section contains cinder cones and craters which once were active in ejecting these 
streams of lava and vast banks and mountains of cinders. Some of the cones stand 
isolated, as, for example, Sunset Peak, situated partly in section 6. This peak is 
the most splendid and imposing example of the cinder cones found in the reserve. 
It rises to a height of 1,200 to 1,300 feet above the adjacent plain, forms a truncated 
cone with steep sides, and contains two immense funnel-shaped depressions in its 
center 300 to 350 feet in depth. Most of the craters in the township are grouped 
around central ridges or combs of lava, and form short ranges of hills. The tracts 
intervening between the cones and hills are level, rolling, or terraced by successive 
lava flows. The soil consists of black cinders and scoriae, here and there of a brick- 
red color, sometimes with slight loamy admixtures, but generally lacking this ingre- 
dient. There are no permanent surface streams, springs, or tanks. Only the 
southwest quarter of the township possesses a slight grazing value. 

Stand of timber species in T. 21S iV., i2. 9 E, 

Yellow pine 9,730,000 

Foreii conditions in T, £2 N., R, 9 E. 

Average total height feet. . 80 

Average height, clear ^ do 10 

Average diameter, hreast-high inches. . 18 

Average age years. . 175 

Reproduction Medium. 
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Township 23 North, Range 3 East. 

Nearly two-thirds of this township consists of level or gently rolling land. In 
sections 2, 3, 4r, 5, 6, 7, 10, 12, 13, 26, and 27 rise low extinct volcanic cones, none 
over 550 feet in height. Some of these cones are isolated, others are in groups and 
exist as low ranges of hills. Their slopes are not genei'ally steep and their symmetry 
is largely gone owing to erosion. On the lower levels the soil is gravelly loam- 
gumbo, or loamy material mixed with varying proportions of volcanic detritus. In 
most of the sections the surface is stony and bowlder strewn, forming scab land. 
There are no permanent surface streams, springs, or tanks. 

The grazing value is comparatively small. The ground cover of tufted grasses 
is low, thin, and scattering, except in portions of sections 25 and 26. The grass in 
the nontimbered areas, originally consisting of mesquite sward, has been closely 
sheeped, and the ground is now covered wuth a growth of coarse weeds, chiefly wild 
sunflowers or low semidesert suffrutescent vegetation. 

Stand of timber species in T. 23 A\, R, S E. 

Feet B. M. 
Yellow pine 24,135,000 

Fortitt conditions in T. 2S N., i?. S E. 

Average total height feet. . 85 

Average height, clear do 10 

Average diameter, breast-high inches. . 20 

Average age yeare . . 1 90 

Reproduction, near Mount Sitgreaves Good. 

Reproduction, elsewhere Poor. 

Township 23 North, Range 4 East. 

The surface is level or moderately undulating, except about 6,000 acres in the 
southwest portion, which lies on Sitgreaves Peak, and also excepting extinct 
volcanic cones in sections 1, 2, 3, 4, 6, 7, 12, 15, 16, 21, 23, 24, 25, 26, and 27, which 
are generally isolated and rise to a height of 850 feet in some cases. Sitgreaves 
Peak appears to have been originally an uplift of limestone, through which 
opened small vents and fissures, especially on the southern slope, from which 
issued great volumes of lava. The soil, except on the cones, is a gravelly loam, 
inclining to sandy in the northern foothill region of Sitgreaves Peak and occasion- 
ally assuming a gumbo-like character in the northern tier of sections. The lower 
levels are generally stony or bowlder strewn. 

There are no permanent surface streams. Springs and artificial tanks, the 
latter made by throwing embankments across shallow runs to intercept storm 
waters, occur in sections 8, 15, and 27. The grazing value is low, as most of the 
township has been closelj^ grazed by sheep, horses, and cattle. 
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Stand of timber species in T. ^S N.y R. 4 E. 

Feet B. M. 

Yellow pine 65,672,000 

Red fir 2,394,000 

White fir 171,000 

Limber pine 171, 000 

Total 68, 408, 000 

Forest conditions in T. ^.i X.^ H, 4 F- 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age years. . 180 

Reproduction, sections 4, 5, 27, 32 Poor. 

Reproduction, elsewhere Medium. 

Township 23 North, Range 5 East. 

Sections 2, 3, 4, 5, 6, 9, 10, 11, and 15 form the western and southern declivities 
of Kendrick Peak, of which the summit has an elevation, in section 2, of 9,800 feet. 
These tracts are made up of steep, rocky slopes, short spurs, and narrow terraces 
of successive lava flows which commonly terminate in precipitous fronts. Sections 
1, 12, 13, 14, 16, 21, 24, 25, 26, 29, 32, 36, and 36 consist of level or moderately 
undulating land, roughened b}^ low ridges and hummocks of volcanic rock due 
to inequalities in flow of underlying lava. Sections 7, 8, 17, 18, 19, 20, 22, 23, 27, 
28, 30, 31, 33, and 34 are more or less completely covered with the remains of 
ancient cinder cones, which rise steeply and vary in height from 250 to 900 feet, 
possessing a central or sublateral depression which marks the ancient crater. 
Shallow ravines, runs, and gullies furrow the township in various directions. On 
the lower levels most of the soil is gravelly loam derived from comminuted volcanic 
detritus and is littered with stones and bowlders. 

There are no permanent surface streams or springs. The township has an 
excellent value for grazing, as the grass consists of close set, strongly rooted, tufted 
species of the genera Poa and Fe^Htuca, It is not nmch grazed except in the 
northern sections, owing to lack of watering places. Section 22 and the adjoining 
ones are more closely sheeped, an artificial tank in section 22 aflfording a moderate 
amount of stock water. 

Stand of timber species in T. '2S N,, R. 5 E. 

Feet B. M. 

Yellow pine 74, 729, 000 

Engelmann f«i)ruce 1, 528, 000 

R«dfir ^ 100,000 

White fir 40,000 

Limber pine 13, 000 

Total.... - 76,410,000 
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Forest conditions in T. -23 A\, R. 6 E. 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age. , years. . 180 

Reproduction, sections 10 and 11 Good. 

Reproduction, sections 9, 17, 23, 24, 25, and 36 Medium. 

Reproduction elsewhere Poor. 

Township 23 North, Range 6 East. 

From the foot of San Francisco Peak this township stretches away in rolling 
lands sloping partly to the west, partly to the north, terraced with successive lava 
flows, intersected by low ranges of volcanic hills, and dotted with extinct truncated 
cinder cones, the more prominent of which occur in sections 2, 4, 10, 11, 12, 13, 
14, 15, 16, 18, 19, 21, 22, and 27. The cones vary in height from 250 to 950 feet, 
usually with steep sides and with central or sublateral crateriform depressions. 
Most of them stand isolated but some are in groups, as in sections 15 and 16. On 
the lower levels the soil is gravelly loam, frequently rich and deep, especially in the 
swales which have for centuries received the washings from adjacent hills. In most of 
the township the surface is stony and bowlder strewn; particularly on the declivities 
of San Francisco Peak, where glaciation may have assisted in piling up the masses of 
bowlders which there litter the slopes. 

There are no permanent surface streams, but there are a number of small springs 
in sections 14, 22, and 26, and tanks and wells supplying considerable quantities of 
water exist in sections 11, 14, 22, 23, 26, and 36. The grazing value of the township 
is good, and large numbers of cattle and horses are here pastured, while sheep are 
occasionally herded on the slopes of San Francisco Peak. The ground cover consists 
of a close growth of strongly rooted, tufted grasses, chiefly species of Poa and 
Festuca^ and will aflPord good grazing for many years to come, provided sufficient 
rains fall during the growing season and the region is not overstocked. 

Stand of timber species in T. 2S N., R, 6 E. 

Feet B. M. 
Yellow pine 77,794,000 

Red fir 391,000 

Total 78,185,000 

F&rest Gondiiians in T. 23 N,^ R. 6 E. 
Average total height feet.. 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age years. . 180 

Reproduction of yellow pine Poor. 

Reproduction of other species Good. 
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Township 23 North, Range 7 East. 

This township consists of the main mass of San Francisco Peak, together with 
the larger area of its foothill region, and consequently possesses features of high 
relief. The surface of the foothill region is rolling and broken, being formed by 
a series of terraces developed by successive lava flows which issued from the 
slopes and base of the former great central cone. The terraces are intersected 
by occasional ridges and spurs of lava, I'aised above the surrounding levels a few 
hundred feet, and here and there bear a few low circular cones. Their fronts are 
steep and rocky, and they are seamed and gashed by numerous narrow canyons, 
ravines, and gullies heading in the steep slopes of the central mass of the mountain. 
The soil of the foothill region is composed of gravell}' loam, the gravelly ingredients 
consisting of volcanic debris, cinders, scoria?, fragments of lava, and the like. It 
is mostl}'^ thin, and over large areas imperfectly covers the underlying rough lava, 
hence the greater portion of the foothill region consists of scab land. The inter- 
mediate slopes of the mountains are covered with soil similar in character to that 
of the foothills at their lower elevations. At the higher altitudes and at the sum- 
mits, the surface is slag, scoriae, and cinders. In every section in the township 
bowlders and smaller fragments of rock litter the surface. 

Smith Creek is a small but permanent stream heading in springs situated in 
sections 27 and 28. Normally the volume of its surface flow is insignificant, but 
during heavy rains, or when the spring break-up occui*s, its volume becomes torren- 
tial. Its total length at a maximum stage is between 5 and 6 miles, when it reaches 
level area and sinks. During the greater portion of the year its length is not over 
1 mile. This stream is of great importance because it supplies water consumed in 
the town of Flagstaff. Most of its normal surface flow, and some of its overflow, 
is intercepted in section 27, and thence piped down to the city, a distance of 16 
miles. Owing to lack of proper dams to impound and store the flow when at its 
maximum, most of the water carried by the stream during its torrential stages is 
lost, as is also much of the subflow. 

The foothill areas and portions of sections 22, 23, 26, 27, 28, 34, and 36, situated 
on the high slopes of San Francisco Peak, afford good grazing. They are pastured 
each season by cattle and sheep. The grass consists of strongly rooted, tufted 
species of Poa^ Festuca^ Agropyron^ and Stijxi. 

Stand of timber tpecles in T. SS N., R. 7 E. 

Feet B. M. 
Yellow pine 39,S27,000 

£ng«>lniann Hpruw 1,531,000 

Whiti'fir 1,443,000 

Itefi fir 919,000 

Total 43,720,000 
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Fore^ conditUms in T. SS N., R. 7 E, 

Average total height feet. . 80 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Average age years. . 165 

Beproduction Medium. 

Township 23 North, Range 8 East. 

The surface is exceedingly irregular, alttiougii most of it does not present 
features of high relief. The most conspicuous elevation is O'Leary Peak, a mass 
of ancient lava rising about 2,300 feet above the surrounding plain. This peak is 
flanked on the south, east, and west by cinder cones of varying magnitude which 
present, with the exception of those in township 22 north, range 8 east, the 
most remarkable exhibition of volcanic action to be found within the reserve. 
From O'Leary Peak the township stretches to the northwest as moderately rolling 
ground, while to the southwest it rises into terraces originating in the lava flows 
from San Francisco Peak. On all the eastern f^nd central portions of the township 
the soil is volcanic debris, chiefly red and black cinders. Here and there, particu- 
larly in the central areas, the cinders contain small quantities of loamy matter. In 
the western areas the soil contains more loam and less cinders. 

There are no permanent surface streams, springs, or tanks. The central and 
eastern tiers of sections bear a good growth of grass composed of strongly rooted, 
tufted species of Poa^ Festuca^ and Stipa^ with some patches of mesquite sward. 
If watering places existed the tract would be valuable for pasturage. Sheep are 
grazed there in the late fall and again in the early spring, but not to any considerable 
extent, owing to the lack of water. 

Stand of timber species in T. £S N., R, 8 E, 

Feet B. M. 

Yellow pine 24,660,000 

Forest conditions in T. 2S A", R, 8 E, 

Average total height - feet. . 80 

Average height, clear do 8 

Average diameter, breast-high inches, . 18 

Average age years. . 175 

Reproduction, sections 3, 15, 16, 25, 26, 27, 28, 29, 35, and 36 Poor. 

Reproduction, elsewhere Medium. 

Township 23 North, Ranoe 9 East. 

The surface features consist of extensive groups of extinct craters and cones 
rising 400 to 800 feet above the general level, ti'acts of rolling land deeply buried 
under vast deposits of coal-black cinders, ridges and combs of black vesicular lava 
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rising here and there out of the mass of scoriaceous matter, and great circular or 
oval pits from 100 to 200 feet in depth in the rolling or level areas, from which 
were ejected, in part, the cinders and scorisB which cover the region. The soil 
infrequently contains a small proportion of loam, but as a rule is very barren and 
sterile. 

There is no permanent, and probably no temporary, surface flow, nor are there 
any springs or tanks. The township is worthless for grazing purposes, owing to its 
extremely sparse and scattered grass growth. 

Stand of timber 9pecie8 in T, 2S iV., R. 9 E, 

Feet B. M. 
Yellow pine 6,626,000 

Forest conditions in T, 2S iV., R, 9 E, 

Average total height feet.. 75 

Average height, clear do 8 

Average diameter, breaat-high inches. . 16 

Average age years. . 160 

Beproduction Poor. 

Township 24 North, Range 3 East. 

The northern tiers and most of the west-central sections of this township 
consist of level or gently rolling areas, varied by terraces due to low breaks in 
the underlying volcanic rocks or to successive flows of lava. Sections 16, 23, 24, 
25, 26, 31, 32, 33, 34, 35, and 36 are mostly covered with the remains of extinct 
craters. They occur as ranges of hills connected by ancient streams of lava, and 
generally lack the conoidal symmetry which distinguishes so many of the smaller 
eruptive foci elsewhere in the reserve. Their slopes are steep, commonly covered 
with red and black slag and scoriae. A few of them are composed of tufaceous 
material in which erosion has scuptured deep gullies and ravines. The soil in 
proximity to the different cinder and slag ridges of the southern sections is 
composed of volcanic debris. The surface is bowlder strewn, and the top soil 
contains small admixtures of loamy material. In the northern sections much of 
the soil consists of adobe more or less mixed with coarse and fine volcanic 
detritus. 

There are no permanent surface streams, springs, or tanks. Most of the 
township has been sheeped in excess of the recuperative power of the mesquite 
grass which here forms the bulk of the gramineous flora. The result has been 
an increase of coarse, valueless weeds and the extermination of the grass. 

Stand of timber species in T. £4 A'., R. S E, 

Feet B. M. 

Yellow pine 96,000 
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Fbreti conditions in T. £4 N., R. S E. 

Average total height feet . . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Average age years. . 160 

Beprodnction Poor. 

Township 24 North, Range 4 East. 

More than one-half of this township consists of level and moderately rolling 
land — lava plains roughened with low hillocks and reefs of vesicular or homogeneous 
lava and intersected by shallow, rocky gullies and runs. Extinct volcanic cones, 
350 to 650 feet high, rise in sections 2, 4, 6, 7, 8, 9, 16, 17, 18, 29, 30, 31, while 
sections 25, 36, and 36 chiefly comprise rough, irregular, isolated hills of lava, 
possibly outflows from local fissures. Most of the cones lie in groups and form 
short ranges of hills. The soil cover on the level and rolling areas consists of 
black adobe more or less mixed with fine volcanic detritus, hence forming a sort 
of gravelly loam. The surface is stony and bowlder strewn, often excessively so. 

There is no permanent surface flow or spring. In section 34 an embankment, 
thrown across the opening of a gully, has raised the level of a previously existing 
natural pool 6 or 7 feet, resulting in a small lake, which after the spring break-up 
covers an area of about 100 acres and retains water throughout the year. The 
township practically has no present pasturage value, owing to excessive sheep 
herding continued through many years. 

Stand of timber species in T, 24 iV., i?. 4 E 

Feet B. M. 

Yellow pine 8,591,000 

Forest conditions in T. 24 N,, R. 4 E. 

Average total height feet. . 75 

Average height, clear do 8 

Average diameter, breast-high inches. - 16 

Average age years. . 160 

Reproduction, seedling growth Very poor. 

Reproduction, 50 to 90 year old saplings Good. 

Township 24 Nokth, Ranoe 5 East. 

The two northern tiers of sections in this township comprise rolling and hilly 
areas alternating with tracts of nearly level ground, and are situated at a general 
altitude of 7,000 feet. The central tiers of sections and the southwest quarter of the 
township consist of a broad, undulating terrace formed by many successive flows of 
lava from ancient craters of Kendrick Peak. Sections 22, 23, 25, 26, 27, and, in 
part, 32 and 33, form northern slopes and spurs of Kendrick Peak, which is situated 
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in sections 34 and 35, and attains an elevation of 9,200 feet. The terrace, which con- 
stitutes most of the central portion of the- township, has an elevation of 600 to 800 
feet above the level and rolling areas comprised in the northern tiers of sections. It 
breaks off to these lower levels with a very steep and rocky front, which in sections 
19, 30, and 31 abounds in precipitous escarpments and is seamed and cut b}'' short, 
deep, extremely rocky canyons. Kendrick Peak is of volcanic origin, being 
formed by a number of ancient craters which long since lost their symmetry by 
erosion and now are merely heads of ravines. The soil is a gravelly loam throughout 
the entire township, the percentage of the gravelly constituents vaiying with the 
degree of slope — high where it is steep, low on the levels and where the declivity is 
gentle. The surface is commonly stony and bowlder strewn, but small tracts in 
sections 26 and 36 are free from surface rock. 

There is no peimanent surface stream in the township. In section 36 a crateri- 
form depression on a summit of a small cinder cone holds a diminutive pool which 
contains water during the greater portion of the year. In the same section are two 
small springs which have their origin among the western spurs of Kendrick Moun- 
tain. The township has a moderate grazing value. The nontimbered areas have 
been sheeped until they produce nothing but coarse weeds, but the yellow pine 
forests have a ground cover of strongly rooted, tufted species of Poa and Fextuca 
as yet but little grazed. The direct and higher slopes of Kendrick Peak have no 
grazing value, owing to the thickset stands of young timber which completely 
choke out all growth of grass. 

Stand of timber species in T. £4t ^V., i?. 6 E, 

Feet B. M. 

Yellow pine *. 58,330,000 

Red fir 630,000 

Engelmann spruce .• 540, 000 

Arizona fir 20,000 

Total 59,520,000 

Forest conditions in T. 24 N,f R, 6 E. 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age years. . 180 

Reproduction, yellow pine on sections 1 and 2 Good. 

Reproduction, yellow pine elsewhere Poor. 

Reproduction, other species Good. 

Township 24 North, Range 6 East. 

The north tier of sections consists of rolling scab land made up of terraced 
lava flows which issued from craters situated in the main mass of San Francisco 
Peak. The two eastern tiers of sections, together with sections 28, 29, 30, 31, and 
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32, are mostly covered with cinder and slag cones, which in some cases are dispersed 
singly, but more generally occur in groups or as ranges of hills. Their height 
varies from 250 to 300 feet in the western areas of the township to 900 to 1,000 
feet in the eastern tiers of sections. These cones show evidence of considerable 
erosion, here indicative of great age. Their craters have been cut down until they 
constitute mere heads of large gullies, and the slopes have acquired easy gradients. 
Between the cones lie tracts of more or less level and rolling land. The soil is 
gravelly loam, the gi-avel consisting of finely comminuted volcanic debris. In the 
northern tiers of sections much of the soil is black adobe with comparatively 
small admixture of gravel. Most of the surface is bowlder strewn or covered 
with great quantities of small stones derived from the underlying sheet of lava. 
There are no permanent surface streams, springs, or tanks. The north tier of 
sections, and some of those along the east margin of the township, chiefly 12, 13. 
23, and 24, have been sheeped in excess of the recuperative power of the grass and 
now have a low pasturage value. Elsewhere the ground supports a strong, close 
growth of tufted gmsses, specie^* of Poa^ Featuca^ and Agropyron^ as yet but little 
pastured owing to lack of water. Were water obtainable in the neighborhood, 
the grazing value of these tracts would be high for many years to come. 

Staiid of timber species in T. 24 N-, R- 6 E. 

Feet B. M. 

Yellow pine 62,980,000 

Forest conditions in T. 24 iV., B.. 6 E. 

Average total height feet. . 86 

Average height, clear do 10 

Average diameter, breast-high inches.. 20 

Average age years. . 190 

Reproduction on sections 10, 11, 25, 36 Poor. 

Reproduction elsewhere Medium. 

Township 24: North, Range 7 East. 

Most of the areas comprised within the limits of this township are covered with 
extinct volcanic cones. Between the cones lie rolling or level ti'acts of ground, 
chiefly contained in sections 1, 3, 4, 5, 16, 16, 20, 21, 22, 23, 24, and 25. The south 
tier of sections fonns the outer margin of the northern foothill region of the 
San Francisco Mountains and consists of an extremel}^ stonj^ and rough lava 
terrace, rising 200 to 400 feet above the central and northern portions of the 
township. The front of this terrace, striking through sections 31, 32, 33, 35, and 
36, is rocky and steep, and is cut by numerous stony and bowlder-strewn gullies 
and ravines heading in the slopes of San Francisco Peak. The cones are arranged 
either singly or in ranges of hills and vary in height from 350 to 900 feet, with 
steep slopes, and most of them have a central or sublateral crateriform depression. 
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The soil in the northern and most of the central portions of the township 
consists of volcanic detritus, more or less finely comminuted and mixed with small 
proportions of loam. The southern tiers of sections have a loamy soil, thinly 
and imperfectly covering the rough vesicular lava which underlies it, and hence 
is mostly composed of scab land. Much of the land in the central and northern 
portions of the township has the surface littered with blocks of volcanic ejecta. 

There are no permanent surface streams, springs, or tanks. The present grazing 
value is low, as all of the township, with the exception of the forested tracts, has 
been badly overgrazed, the original grass growth eaten or trampled out, and in 
place thereof close growths of weeds have sprung up. In the forested areas there 
is a moderately thick ground cover of strongly rooted, tufted species of Poa and 
Festuca still available for pasturage. 

^aind of timber spedea in T. S4 N., R, 7 E. 
Yellow pine 12,986,000 

Forest condUians in T. U N.y R, 7 E. 

Average total height feet. . 80 

Average height, clear do 10 

Average diameter, breast-high inches. . 18 

Average age years. . 175 

Beprodaction on sections 20, 28, 29 Poor. 

Reproduction elsewhere Medium. 

Township 24 North, Range 8 East. 

The land in this township chiefly consists of level or gently rolling areas in 
the eastern sections, rising in the southeastern areas to low terraces formed by 
lava flows from ancient craters near O'Leary Peak in the township adjoining on 
the south. Low cinder and slag cones rise in sections 6, 7, 8, 9, 10, 15, 16, and 
19, while sections 33, 34, 35, and 36 comprise slopes and terraced lava flows 
flanking O'Leary Peak. The level areas are furrowed by shallow runs and gullies, 
while ravines and short canyons cut into the front of the lava terraces in the 
southeast quarter of the township. The soil is formed from comminuted volcanic 
debris, mixed with a small proportion of loam. Most of the southeast quarter of 
the township is covered with deposits of moderately fine black cinders derived 
from the great cinder cones around Sunset Peak in the township adjoining on 
the south. This cinder cover is practically without any loam admixtures on much 
of the land in sections 24, 25, 35, and 36, and drifts about with the wind. 
Elsewhere the black cinder surface is smoothed out with loamy admixtures and 
has acquired stability. 

There are no permanent surface streams, springs, or tanks. The pasturage 
value is generally low, as there is no grass growth in the wooded areas, and the 
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nontimbered tracts have, for the most part, been closely sheeped, and on the 
forested tracts the ground cover of tufted grasses is sparse and scattering. 

Stand of timber species in T. ^4 A"., R. 8 E. 

Feet B. M. 
Yellow pine 1, 600, 000 

Forest conditions in T. U N., R, 8 E. 

Average total height feet. . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Average age years . . 160 

Reproduction Poor. 

Township 24 North, Range 9 East. 

Sections 1 to 27, inclusive, comprise level and gently rolling tracts of land, here 
and there rising into low ridges and cones of lava, or terraced with thin, successive 
lava flows. A low cinder cone rises in section 18. Sections 28, 29, 30, and 31 con- 
sist of an extremely rough and rugged flow of lava which appears to have welled 
out from fissures or cones existing in the vicinity of O'l^eary Peak. Sections 32 and 
34 comprise low cinder cones and their slopes. The soil is composed of volcanic 
debris with slight loamy admixtures, or lacks these latter constituents altogether. 
Much of it is of the black cinder type; some of it is made up of yellow or even 
white scoriaceous or pumice-like material. In most localities in the township, 
the surface of the cinder blanket has acquired a moderate degree of stabilit}-, but 
in sections 19, 20, 29, and 30 the loose cindery soil drifts about with the shifting 
winds. 

There are no permanent surface streams, springs, or tanks. The township has 
no value for pasturage, as the grass growth has always been extremely sparse and 
scattered, and sheep herding during man}^ years has closely cleaned up the little 
gitiiSs originally growing there. 

Stand of timber sjjecies in T. 24 -V., R. 9. E. 

Feet B. M. 

Yellow pi ne 1 , 880, 000 

ForeM conditions in T. 24 -V.. R. 9 E. 

Average total height feet. . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Average age years. . 160 

Reproduction Poor. 

Township 25 North, Range 3 East. 

This township consists of level or gentl3" rolling tracts of land, in sections 24 
and 25 rising into low conical hills of volcanic origin, and along the west lines of 
section 18, forming in part the eastern slopes of an extremely rough mesa, com- 



78 SAN FBANCI8C0 MOUNTAINS F0BE8T RE8EBVE, ARIZONA. 

posed of lava, which covers most of the area of the township adjoining on the west. 
The southern tiers of sections are cut by shallow dr}^ runs and intersected with reefs 
and combs of lava which barel}^ rise 3 or 4 feet above the surface, while here and 
there low breaks in the lava sheet, which underlies the entire township, form small 
teri-aces with rocky steep fronts. The soil is composed of volcanic debris — small 
fragments of lava, scoriae, and cinders — more or less mixed with blocks of loose lava, 
in part derived from the reefs and in part from tali of the various escarpments. 
Most of the surface is free from accumulations of bowlders and consists of small 
pebbly material with some vegetable mold. 

There are no j)ermanent surface streams, springs, or tanks. There is a woodland 
growth of pinon and one-seed juniper, of which the reproduction is poor. The 
gi*azing value of the township is low, as owing to aridit}'- the grass is short and 
scattering even at its best. It is chiefly mesquite grass, Boutdoua oligostachas 
The southern sections have been pastured fairly close by sheep. 

There is no timber. 

Township 25 North, Range 4 EIast. 

Most of the land in this township is level or gently rolling. Sections 10, 11 (in 
part), 12, 13, 16, 17, and 18 contain low extinct volcanic cones, situated singly or in 
groups, cindery or tufaceous in character, none covering a large area. The slopes 
of these cones are usually steep. A few contain a central depression at the top. 
Mostly, however, the craters are lateral. In sections 14 and 16 the surface features 
are rather more rough and rolling than elsewhere. The soil is generally composed 
of volcanic debris— scoriae and cinders — the surface often strewn with blocks of 
vesicular lava and slaggy masses of the same. It is a barren soil containing only a 
very small proportion of vegetable mold, while humus is wholly lacking. 

There are no permanent surface streams, springs, or tanks. The wooded areas 
bear stands of pinon and one-seed juniper, with some underbrush consisting of moun- 
tain mahogany, rock rose, and other less conspicuous herbs of the semiarid region 
of northern Arizona. Reproduction is slow. Most of the township has been 
closely sheeped and its value for grazing is low. 

There is no timber. 

Township 25 North, Range 5 East. 

The northern, western, and portions of the southern sections of this township 
consist of level or gently rolling areas, varied by low breaks in the lava sheet or 
intersected by shallow, rocky ravines. Sections 20, 21, 28, 29, 34, and 35 are 
covered wholly or in part with the remains of extinct volcanic cones, usually low, 
but occasionally, as in sections 28 and 29, rising 1,000 feet above the plateau level. 
In most places throughout the township the soil is composed of more or less 
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finely comminuted volcanic debris, some of which consists of coarsely pulverized 
slag or scoriae. 

There are no permanent streams. A spring exists in the crater of a cinder cone 
situated in sections 20 and 21, but it is of small capacity, a mere trickle during the 
dry portion of the year and probably fails altogether some years. The northern 
and central portions of the township have been only moderately sheeped, but the 
southern sections are badly overgrazed and in places the grass has been completely 
destroyed. 

Stand of timber specUs in T. 25 N.^ R. 5 E. 

Feet B. M. 
Yellow pine 2,672,000 

Forest conditions in T. 25 JV., R, 5 E. 

Average total height feet. . 75 

Average height, clear do 8 

Average diameter, breast-high inches. . 16 

Average age years. . 160 

Beproductions, sections 20, 21, 28, 29, 34, 35, 36 Medium. 

Reproduction elsewhere Poor. 

Township 25 North, Range 6 EIast. 

The eastern sections comprise land nearly level or gently rolling. The northern 
tiers of sections consist of a low mesa formed of limestone, thinly capped with lava 
in some places, deeply buried under outflows of volcanic matter in others. It is cut 
by shallow, rocky runs and gullies, which occasionally develop a canyon formation 
where they open into the level areas of the eastern sections. The southern portion 
of the township consists of a terrace or mesa of vesicular and scoriaceous lava. 
Along a line running through sections 18, 17, 16, 21, 26, and 35 this terrace breaks 
oflf with a steep, rocky front, 250 to 400 feet high, to the lower areas of the northern 
sections of the township. The terrace is very rocky and bowlder strewn, and is cut 
at frequent intervals by gullies and short canyons. Cinjder and slag cones, marking 
ancient volcanic vents, rise in the southwest quarter of section 16, and in sections 30 
and 31. The cones are low, none above 250 feet high, with gentle slopes which are 
strewn with red and black scoriae, slag, and cinders ejected from the ancient craters 
of these cones. The northern portion of the township has a sandy or gravelly soil 
largely derived from the decomposition of the limestone outcrops in the two northern 
tiers of sections. The soil in the southern areas consists of adobe, or where mixed 
with volcanic cinders it assumes the character of gravelly loam. The surface of the 
eastern sections is, as a rule, smooth and pebbly. 

There are no permanent surface streams. There are four small springs in 
section 20 and one in section 28 which rise through crevices in the lava along the 
foot of the escarpment. Their flow is insignificant, and is used for watering stock. 
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The woodland contains pinon and one-seed juniper, with a few yellow pine, red 
fir, walnut, cottonwood, and willows. The grazing value is low. 
There is no timber. 

Township 25 North, Uaxoe 7 East. 

The most conspicuous features of the township are the numerous extinct 
volcanic cones. One or more rises in every section except sections 26 and 27. 
Some of these cones stand as isolated buttes, others are grouped or occur as 
mnges of hills varying in height from mere slag heaps 10 to 50 feet high, to 
rounded symmetrical truncated cones 4^00 to 800 feet high. Generally they possess 
a distinct circular depression on their summits. Sometimes the depression is 
lateral, while in other cases the rims of the ancient craters have been largely 
removed by erosion and all that remains are the heads of deep gullies cutting into 
the cones. The cones and hills are separated bj' level tracts mostly of small extent. 
The soil consists almost wholly of volcanic debris. On the slopes of the cones the 
soil is very thin, often entirely lacking, in which case the surface is covered with 
coarse fragments of slag, scorise, and vesicular lava. On the level areas separating 
the hills the volcanic debris is finer and the soil of a gravelly character, occasion- 
ally topped with an accumulation of loam. 

There are no permanent surface streams, springs, or tanks. The woodland 
contains pinon, one-seed juniper, and a few scattered yellow pines. Reproduction 
is slow and uncertain. The land has been closel}^ grazed b}^ sheep and cattle. 
Much of the original growth of mesquite grass has been destroyed, and coarse, 
valueless weeds have come in its place. The pasturage value is very low. 

There is no timber. 

Township 25 North, Range 8 East. 

Most of this township consists of level or gently rolling land. In sections 
17, 18, 19, 20, 29, 30, 81, 34, and 35 rise low extinct volcanic cones, some of which 
occur singl}^, others in groups. They vary in height from 400 to 900 feet, with 
steep slopes, and generally with well-defined crateriform depressions on their 
summits. The soil throughout is composed of volcanic ejecta. On the slopes 
and in the vicinit}^ of the cones it is slaggy or clinker like. On the level 
areas and at some distance from the ancient vents the volcanic debris is more 
comminuted and the soil is distinctly of a gravell}' or pebbl}^ character. 

There are no permanent surface streams, springs, or tanks. There is a wood- 
land growth of pinon and one-seed juniper in which the reproduction is limited. 
The pasturage value is very low. It has been grazed so long and close by sheep, 
cattle, and horses that the growth of mesquite grass, never very luxuriant, is 
practically killed, and coarse and valueless weeds have come in and occupied 



SUMMARY. 



81 



the ground. Most of the sheeping and stock grazing in this township and adjoin- 
ing ones takes place during the winter months when the melting of the snow and 
the occasional rains supply the necessary water. 
There is no timber. 



Township 25 North, Range 9 East. 

Most of the land in the township is gently rolling. The entire tract is under- 
lain with lava flows of various ages. Successive flows, stopping short of the 
points reached by preceding ones, have caused the formation of irregular terraces 
usually presenting low rocky or cinder-covered fronts. Shallow runs intersect 
the township in various directions, and in sections 13, 14, 15, 16, 20, 23, and 24 rise 
low extinct volcanic cones which are commonly asymmetrical in outline, owing to 
erosion and to successive eruptions through different orifices of the same cone. 
The soil is composed of more or less finely comminuted volcanic debris mixed with 
small proportions of loamy constituents. A great deal of the soil consists of 
lapilli ejected from the great cinder cones in T. 23 N., R. 8 E., about 12 miles to 
the southwest, having been transported either b}'^ water or wind. The general 
quality of the soil might be characterized as a gravelly or sandy loam, but it is 
decidedly barren and sterile. 

There are no permanent surface streams, springs, or tanks. The woodland 
contains piiion and one-seed juniper, of which the reproduction is slow and uncertain. 
The pasturage value of the tract is low. 

There is no timber. 

SUMMARY. 

Ocissification of lands in San Francisco Mountains Forest Resen^e, by townships. 



Township. 



15 north 
15 north 

15 north 

16 north 
15 north 

15 north 

16 north 
16 north 
16 north 
16 north 
16 north 



Range. 



6 east. . 

7 east.. 
Seast.. 

9 east.. 

10 east. 

11 east. 
5 east.. 
6ea8t.. 
7 east.. 
Seast.. 
9 east.. 



Timbered 
area. 



Acnss. 



Wooded area. 



6,400 

11,520 

2,600 



ACTCB. 

7,040 

15,360 

8,960 



Burned 
area. 



Acra. 



Cut area.a 



Barren 
area.fr 



Acres. 



1,240 
3,640 
3,640 
9,600 
10,880 
7,100 



Acres, 
4,480 



15,400 

23,040 

a Logged more than 66 per cent or until remaining stand is too small to be classed as timber, 
b Naturally timberless areas. Including lakes. 

520— No. 22-04 6 



19,400 

13,440 

12,160 

540 
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CUissifiixUion of lands in San Francisco Mountains Forest Reserve, by townships — Continued, 



Township. 



Range. 



16 north 

16 north 

17 north 
17 north 
17 north 
17 north 
17 north 
17 north 
17 north 

17 north 

18 north 
18 north 
18 north 
18 north 
18 north 
18 north 
18 north 

18 north 

19 north 
19 north 
19 north 
19 north 
19 north 
19 north 
19 north 
19 north 
19 north 

19 north 

20 north 
20 north 
20 north 
20 north 
20 north 
20 north 
20 north 
20 north 
20 north 

20 north 

21 north 
21 north 



10 east. 

11 east. 

4 east.. 

5 east. . 
6ea8t.. 
7ea8t.. 

8 east.. 
9ea8t.. 

10 east. 

11 east. 

4 east.. 

5 east.. 
6east.. 
7 east.. 
8east.. 

9 east.. 

10 east. 

11 east. 

1 east.. 

2 east.. 

3 east.. 

4 east.. 

5 east.. 

6 east.. 

7 east.. 
8east.. 

9 east.. 

10 east, 
least.. 

2 east.. 

3 east.. 

4 east.. 

5 east.. 
6east.. 

7 east.. 

8 east.. 

9 east.. 

10 east. 

1 east.. 

2 east.. 



Timbered 
area. 



Acres, 
8,300 



8,400 
21,100 
23,040 
12,800 



Wooded area. 



Acretf. 
14,740 
22,600 



23,040 
9,100 
1,940 



6,000 
7,680 
16,100 
23,040 
8,300 
3,000 



6,000 
21,100 
23,040 
23,040 
25,680 
20,400 
20,480 
16,300 



6,500 

19,500 

17,500 

23,040 

23,040 

21,570 

8,440 

7,700 

1,000 



5,900 
18, 080 



10,240 
23,040 



4,000 

15,360 

1,400 



6,700 
20,040 
23,040 
23,040 
17,040 

1,940 



7,000 
23,040 
16,540 

2,900 



6,400 
22,040 
23,040 
17,140 



Burned 
area. 



Cut area. 



Acres. 



Acres. 



Barren area. 



Acres. 



640 
23,040 
23,040 



23,040 
13,040 



8,040 



2,560 



740 



640 
5,540 



1,470 

14,420 

8,200 



180 
740 



4,960 
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Classification of lands in San Francisco Mountains Forest Reserve^ by townships — Continued. 



Townahip. 



21 north. 
21 north. 
21 north. 
21 north. 
21 north. 
21 north. 

21 north. 

22 north. 
22 north. 
22 north. 
22 north. 
22 north. 
22 north. 
22 north. 
22 north. 

22 north. 

23 north. 
23 north. 
23 north. 
23 north. 
23 nortli. 
23 north. 

23 north. 

24 north. 
24 north. 
24 north. 
24 north. 
24 north. 
24 north . 

24 north. 

25 north. 
25 north. 
25 north. 
25 north. 
25 north. 
25 north 
25 north. 



Seast. 
4ea8t. 

5 east. 

6 east. 

7 east. 
Seast. 
9 east, 
least. 
2east. 
3east. 
4east. 
5 east. 
Beast. 
7 east. 
Seast. 
9 east. 
3 east. 
4east. 
5 east. 
6east. 
7 east. 
Seast. 
9 east. 

3 east. 

4 east. 

5 east. 
Beast. 
7 east. 
Seast. 
9 east. 
Seast. 
4 east. 
5east. 
Beast. 
7 east. 
Seast. 
9east. 



Ran^. 



Timbered 
area. 



Acres. 
9,300 
7,S85 
18, 770 
15, 215 
11, 215 
14,S25 



1,500 

3,S00 

4.390 

8,305 

17,480 

18,900 

21,040 

13,960 

4,585 

6,405 

15,930 

16,220 

16, 970 

17, 870 

11, 610 

3,790 

740 

5,845 

16,285 

14,350 

5,085 

2,470 

2,240 



1,490 



812,500 



Wooded area. 



Aer€9. 



585 

5,715 

17,920 

2,500 

19,240 

135 



315 

1,545 

18, 075 

2,590 

290 



200 

750 

4,190 

14,730 

21, 610 

6,360 

2,250 

4,480 

8,235 

9,890 

20,800 

23,040 

15,960 

19,805 

15,360 

8,320 

1,280 

9,280 



658, 370 



Burned 
area. 



Acres. 



4,500 



200 



40 



50 

250 

1,200 



80 



100 



120 
250 



6,790 



Cut area. 



Acres. 

12, 975 
1,440 
4,270 
7,825 

11, 240 
2,500 



2,570 
8,870 
5,170 
2,720 
1,485 
1,000 



50 



99,905 



Barren 
area. 



Acres. 
765 
13, 715 



620 
19,040 



15,945 

5,865 

390 

1,420 



6,536 
380 

14,005 
6,770 
6,770 
6,620 
3,220 
7,240 
4,520 
690 

10,835 
4,425 
4,210 
9,720 

10,580 



7,080 

1,625 

7,430 

14,720 

21,760 

13,760 



362, 075 



Total area of reserve 1,939,640 acres. 
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Stand and ckunfieation of merchantable timber in San Francisco Mountains Forest Reserve, by townships. 



Township. 


Bange. 


Total stand. 


per acre. 


Yellow pine. 


Red fir. 


White flr. 


Engelmann 
spruce. 


other 
species. 


15 north . . 


6 east. . . 


Feet B. M. 


IMB.M. 
1 


Feet B. M. 


FMB.M. 


FMB.M 


FMB.M. 


FrrtB.M. 


15 north . . 


7 eaat 


' 








15 north . . 


8 east. . . 
9eA8t... 

10 east. . 

1 1 east . . 


6,500,000 

17, 000, 000 

4,000,000 


1,016 
1,467 
1,539 


6,600,000 

17,000,000 

4,000,000 










1 5 north . . 










15 north . . 










15 north . . 






' 


16 north. . 


5 east 
















16 north. . 


6 east. . . 










**********r"""~"" ---- 




16 north.. 


7 east 


> . . . 








1 

- .. 1 




16 north . . 


8«iflt... 

9 east... 

10 east.. 

11 east.. 


34,000,000 
66,500,000 
12, 250, 000 


2,210 
2,886 
1,475 


34,000,000 
66,500,000 
12, 250, 000 


\ 




16 north.. 




1 

1 




16 north.. 




' 




16 north.. 


..........1.... '.................. 


17 north. . 


4 east 








1 
1 


17 north.. 


5 east 








1 




17 north.. 


6 east.. . 








1 


17 north.. 


7 east... 

8 east... 

9 east... 

10 east.. 

11 east.. 


15, 500, 000 
71,000,000 
80,000,000 
38,250,000 


1,845 
3,361 
3,472 
3,000 


15, 500, 000 
71, 000, 000 
80,000,000 
38, 250, 000 


f 

1 


17 north . . 






1 


17 north. . 






1 


17 north.. 






1 


17 north.. 








18 north . . 


4 east. . . 












18 north.. 


5 east. . . 
6east... 

7 east. . . 

8 east. . . 

9 east... 

10 east.. 

11 east.. 


11, 750, 000 
13, 500, 000 
55, 250, 000 
106, 750, 000 
24, 250, 000 
4,000,000 




1,958 
1,758 
3,432 
4,633 
3,000 
1,334 


11,750,000 
13, 600, 000 








18 north.. 








18 north.. 


65, 260, 000 

106, 000, 000 

24,260,000 

4,000,000 


1 

1 




18 north.. 


1,750,000 


p 




18 north.. 


1 
1 




18 north.. 






18 north.. 


1 ■ . 1 


19 north.. 


1 east 


.............. 








19 north.. 


2east... 

3 east. . . 

4 east. . . 

5 east... 
6east... 

7 east. . . 

8 east. . . 
9east... 
10 east.. 


13, 500, 000 
81, 500, 000 
54,250,000 
85, 750, 000 
78, 750, 000 
91, 250, 000 
56,000,000 
23,500,000 


2,250 
3,768 
2,365 
3,722 
3,418 
3,965 
2,734 
1,636 


13, 600, 000 
81, 600, 000 
54,260,000 
86, 760, 000 
78, 750, 000 
91, 250, 000 
66,000,000 
23, 600, 000 






1 

1 


19 north.. 








19 north.. 








19 north.. 






1 

1 


19 north.. 


1 


1 


19 north 




r 

1 


19 north . 




1 
1 


19 north.. 








19 north . . 




1 

1 


20 north 


1 east. . . 
2east... 


9,250,000 
69, 000, 000 


1,423 
3,638 


9, 250, 000 
69, 000, 000 


' 






20 north.. 


1 1 
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Stand and cUiwification of merchantable timber in San Francuco Mountains Forest Reserve, by townships — 

Continued. 



Township. 



20 north. 
20 north. 
20 north. 
20 north. 
20 north. 
20 north. 
20 north. 

20 north. 

21 north. 
21 north. 
21 north. 
21 north. 
21 north. 
21 north. 
21 north. 
21 north. 

21 north. 

22 north. 
22 north. 
22 north. 
22 north. 
22 north. 
22 north. 
22 north. 
22 north. 

22 north. 

23 north. 
23 north. 
23 north. 
23 north. 
23 north. 
23 north. 

23 north. 

24 north. 
24 north. 
24 north. 
24 north. 
24 north. 
24 north., 

24 north. 

25 north.. 



RAiiye. 



3 east.. 
4ea8t.. 

6 east.. 
Beast.. 

7 east.. 
Seast.. 

9 east. . 

10 east. 

1 east.. 

2 east.. 
Seast.. 

4 east.. 

5 east.. 

6 east.. 
?east.. 
Seast.. 
9 east.. 

1 east.. 

2 east.. 
Seast.. 
4 east.. 
Seast., 

6 east. . 

7 east-. 
H east. . 
9 east.. 
Seast.. 

4 east.. 

5 east. . 

6 east.. 

7 east. . 
Seast.. 
9 east.. 
Seast.. 
4 east.. 
5east.. 
6 east.. 
7ea8t.. 

8 east. . 

9 east.. 
Seast.. 



Total stand. 



82, 000, 000 



97,500 
151, 500 
94,500 
50,340 
24,000 
1,000 



8,250 
36,000 
40,335 
39,350 
109, 520 
42, 275 
33,040 
42, 778 



750 

5,000 

15, 074 

19, 849 

79,320 

82, 416 

42, 480 

51,435 

9,730 

24, i;S5 

68,408 

76, 410 

78, 185 

43, 720 

24,660 

6, 625 

95 

8,591 

59, 520 

52,980 

12, 9a5 

1,600 

1,380 



000 
000 
000 
000 
000 
OtO 



Average 

stand 
per acre. 



F^Btt B, M. 
4,685 
4,210 
6,575 
4,381 
5,340 
3,118 
1,000 



Yellow pine. 



Red fir. 



White fir. 



En^elmann 
spruce. 



Other 



FeetB. 
82,000 
97,500 
151,500 
94,500 
50,340 
24,000 
1,000 



M. 
000 
000 
000 
000 
000 
000 
000 



000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 



1,400 
1,562 
4,337 
4,990 
5,835 
2,779 
2,946 
2,886 



500 
1,315 



8,250 
36,000 
40,335 
39,350 
109, 520 
42, 275 
33,040 
42, 778 



3 
2 
4 
4 
2 
3 
2 
3 
4 
4 
4 
2 
2 
1 

1 
3 

2 



434 
390 : 

538 I 
361 
002 
684 
122 
768 
445 
711 
607 
447 
124 
748 
28 
470 
655 
700 
554 
648 
616 



750 

5,000 

15, 074 

19,849 

79, 320 

82,416 

36, 108 

51, 178 

9,730 

24, 135 

65, 672 

74, 729 

77,794 

39, 827 

24,660 

6,625 

95 

8, 591 

58,330 

52, 980 

12,985 

1,600 

1,380 



FeH B. M. Feet B. M. Feet B. M. 



FeetB.M. 



000 
000 
000 
000 
000 
000 
000 
000 



000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 



2, 124, 000 3, 398, 000 ! 850, 000 
128,000 I 129,000 , 



2,394,000 171,000 

100,000 40,000 'l, 528, 000 

j 391,000 

I 919,000 1,443,000 1,531,000 



171,000 
13,000 



630,000' ' 540,000 I 20,000 
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Stand and classification of merchantable timber in San Francisco MouTitains Forest Reserve, by townships- 

Continued. 



Township. 


Range. 


Total stand. 


Average 

stand per 

acre. 


Yellow pine. 


t 

Red flr. ' White flr. 

1 

1 


Engelmann 
spruce. 


Other 
species. 


25 north.. 


4east... 


Feet B. M. Feet B. M. 

1 


Feet B. M. Feet B. M. 

1 


Feet B. M. 


Feet B. M. Feet B. M. 

1 


25 north.. 


5 east. . . 
6east. .. 


2, 572, 000 


1,726 


2, 572, 000 




1 


25 north.. 








' 




25 north.. 


7 east... 












25 north. - 


8 east... 






' 






25 north.. 


9 east 












' 












V 




1 


Total. 


2, 743, 658, 000 




2, 725, 288, 000 


8,436,000 


5,181,000 


4, 449, 000 


204,000 













Percentages of merchantable and nonmerchamiahle species in San Francisco Mountains Forest Reserve, by 

townships. 



Township. 


Range. 


• 
E3 

P, 
>* 


1 1 

; ! Limber pine. 


Piflon. 


Red fir. 


ad 

i 

< 


; White flr. 

1 


Engelmann spruce. 


Alligator juniper. 


One-seed juniper. 


Aspen. 


Oak. 


Arizona cypress. 

1 


1 

C 


15 north .... 


6 east 
















15 north 


7 east 


...... 




1 






1 
' 




100 
34 




15 north .... 


8 east 

9 east 

10 east 

11 east 


60 
97 
80 










1 
1 




6 


i- • • • 


15 north 



















3 
15 




15 north 










1 ' 






5 
100 




15 north 








....1 










16 north 


5 east 
















1 




16 north.... 


6 east 
























16 north.... 


7 east 








.... 











. .....1 — ^ — — ^ — 






16 north. ... 


8east 

9 east 

10 east 

1 1 east 


90 
86 
37 






1 


.... 










3 
14 
13 


7 




16 north 












— 










16 north 












......1 






50 
100 




16 north 






















17 north 


4 east 






1 

; 1 


1 












17 north 


5 east 


























17 north 


6 east 
















...... 




25 

14 

1 

9 

11 


75 
15 
15 




17 north 


7 east 

8east 

9 east 

10 east 

11 east .... 


71 
84 
91 
85 






' 


.... ......I 


1 




17 north 






1 

• <» • • ' - 


i 










17 north...- 




■ 






1 










17 north 




















4 
100 




17 north 












1 








18 north.... 


4 east .,-..' 






i 


1 






18 north.... 


5east 


89 


.... 


• • • « 




1 
1 


1 




11 
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Percentage of merckarUable and nonmerchantable Bpeciea in San Francisco Mountains Forest Reserve^ by 

townships — Continued. 



Township. 


Range. 

1 


Yellow pine. 


Limber pine. 




• 


Arizona fir. 


White flr. 


i 

1 


Alligator juniper. 


One-seed juniper. 


• 

C 

1 


Oak. 


Arizona cypress. 


i 

u 

5- 


18 north 


6east 

7 east 

8 east 

9eaflt 

10 east .... 

11 east 


58 
83 
90 
84 
50 


1 




1 






27 

15 

8 

12 


15 




18 north.--. 


i 






1 


2 




18 north.--. 




2 


1 

1 


1 

1 




18 north 


1 

1 




1 








4 

50 

100 

100 

58 

4 

1 

3 




18 north 


! 1 

1 


1 


« 




18 north. 


1 










19 north 


1 east 


::::::::::::::::::::: 


1 
1 




• 




19 north 


2 east 

3 east 

4 e^ifit 

5 east 

6 east 

7 east 

8 east 

9 east 

10 east . - . . 


41 
88 
84 
92 
79 
94 
97 
60 


' 


( 








1 




19 north 






. . . 








8 
15 

5 
21 

6 




19 north 




1 












19 north 


• 














19 north 




1 












19 north 


! 


.... - — - _ — _ 







1 






19 north 


1 
1 


1 1 






3 






19 north 


..--_- , 






1 


1 


9 


31 

99 

20 

1 




19 north 




1 
1 


1 


1 




20 north 


1 east 

2 east 

3east . 

4 east 

5 east 

6ea8t 

7 east 

8 east 

9 east 

10 east 


73 
93 
92 
95 
96 
96 
100 
77 
1 






; 


7 




20 north - 


1 


1 
1 

' r 






6 




20 north 


' 


1 






8 
5 




20 north . 




1 ' 
1 








20 north 




1 










4 






20 north 


1 




i "■ ■■ 




4 






20 north 








1 




..-..•1...... 




1 




20 north 














5 
2 


18 

97 

100 

25 

1 




20 north 




















20 north 






















21 north 


1 (»flSt 


73 
97 
98. 
100 
96 
98 
95 

91 

1 










1 








2 




21 north 2 east 


















3 
2 




21 north 1 3 east 






















21 north 


4 east 

5 east 

6east 

7 east 

8east 

9 east 






















21 north 






















4 
2 
2 

1 






21 north 










1 , 










21 north-... 











2 


>•.••-• 


- - . . . . 










21 north 




6 




1 

1 


1 








21 north--.. 






1 






22 north 


1 east 

2ea8t 

3 east 


95 

90 

100 


1 








1 








1 

5 

1 

1 




22 north 
















9 




22 north 
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Compofition of the nonmercharUable arborescent growth on the wooded areas of San Francisco Mountains 

Forest Reserve^ by townships and percentages — Continued. 



Townahip. Range. 


Yellow 
pine. 


Limber 
pine. 


Plflon. 


Alligator 
jumper. 


One-seed 
juniper. 


• 

Aspen. 


Oak. 


Arizo- 
na cy- 
press. 


other 
species. 


20 north. , . . 2 east 


X 
X 
X 










X 


X 
X 
X 
X 


X 




1 
20 north....! 3 esitt 












20 north 


4 east 

5 east 

6 east 










X 






20 north.,-. 


X 














20 north.... 


1 












20 north .... 


7 east 




















20 north-... 


8 east 














X 
X 


X 

X 
X 
X 




20 north .... 


9 east 
















20 north 


10 east 
















21 north 


1 east 














X 
X 




21 north.... 


2 east 


X 










X 




21 north.... 


3 east 














21 north 


4 east 












•••••••«' 




...... 


21 north 


5 east 




















21 north 


6 east 




















21 north 


7 east 






90 
44 
40 


X 


10 
55 
60 










21 north 


8 east 

9 east 


1 










X 


21 north 


t 




22 north. 


1 east 


X 






X 
X 


1 


22 north.... 


2 east 












1 


22 north 


3 east 






90 


X 


10 






22 north 


4 east 


1 

1 


1 1 


22 north 


5 east 


1 










_ — — - - 


22 north 


6 east 


1 
.„,,_„„„l 








1 






22 north 


7 east 




1 

-. 








99 






X 


22 north 


8 east 


7 


85 
48 


1. 


8 
50 
25 

2 






22 north ■ 9 east 


2 








23 north 


3 east 




75 
97 








23 north 


4 east 

5 east 


1 


1 


1 


23 north 


1 
\ .1 








23 north 


6 east 




X 
X 
X 








100 
100 








23 north 


7 east 










A 


1 


23 north 


8 east 




65 
40 




35 
60 
25 
29 
15 
10 
35 
75 


■ 


23 north 


9 east 




i 1 


24 north 


3ea4st 

4 east 


1 




1 
74 


1 


24 north 


71 
85 






24 north 


5 east 

6 east 


X 




1 i 


24 north. 


90 

65 

25 




1 


24 north 


7 east 






1 
1 


i •"• 

j 


24 north 


8 east 




........l 


1 


• •..••l...... 



(x) Represented. 
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Composition of the nonmercJiarUabU arborescent growth on the wooded areas of San Francisco Mountains 

Forest Reserve, by townships and percentages — Continued. 



Township. 


Range. 


Yellow 
pine. 


Limber 
pine. 


PIfion. 


Alligator 
juniper. 


One-seed 
juniper. 


Aspen. 


Oak. 


Arizo- 
na cy- 
prcKS. 


Other 
species. 


24 north 


9 east 




30 
62 
80 
85 
84 
70 
70 
30 


a. ...... 

X 


70 
38 
20 
15 
15 
30 
30 
70 










25 north 


3 east 






1 






25 north 


4 east 










25 north .... 


5 eaet 












25 north 


6 east 

7 east 

8 east 


1 

X 












25 north 


1 

i 






25 north 


i 






25 north.... 


9 east 


1 

























(x) Represented. 
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Altitudes in Beeerre 18 

Apache Maid Peak, origin of U 

Arizona Central BaUroad, mill site on, view of, 

plate showing 28 

Arizona cypress. See Cypress, Arizona. 

Aspen, occurrence of , by townships 88,90 
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Beaver Creek, canyon of, character of 14 
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Burned areas, table showing extent of, by town- 
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view showing 20 
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Drainage, featuresof 16-16 

EldenMesa, elevation of 50 

featuresof 6MK 

Engebnann spruce. See Spruce, Engelmann. 

Fir, Arizona, percentage of, by townships 87, 88 
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I)ercentage of , by townships 86-88 

For definite loccUities^ see Townships. 

Oak Creek, Ariz., elevation of 18 

Oak Creek canyon, cliffsof 14 

O'Leary Peak, features of 71 

Picea engelmanni. See Spruce, Engelmann. 

Pine, bristle-cone, sizesof 21 

Pine, limber, occurrence of, by townships 90 

];)ercentage of , by townships 88,90 

sizesof 21 

For definite localities^ se^e Townships. 

Pine, white, sizesof 21 

Pine, yellow, amount of, by townships, table 

showing 84-^,90,91 

amount of, inforestarea 22,28 

fire scars on, view showing 24 

occurrence of, by townships 89,90,91 

percentage of , by townships - 86-88 

range of, in altitude 18 

reproduction of 28,29 

stand of, in forest area 22,23 
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Pine, yellow, views of, plates showing 20, 30, 84 

For definite localities, see Townships. 
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view of 20 

Pifion, single-leaf , sizes of 21 
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Pseudotsnga taxifolia. See Fir, red. 
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Rainfall, amountof W 

Range in altitnde of tree species W 

Rixon, Theodore F., work of 18 

Run-off, influence of forests on 80-31 

San Francisco Mountains, origin of 1* 

San Francisco Mountains Forest Reserve, agricul- . 

tural valueof 85 

altitudes in 18 

areaof ^ 

broad-leaved trees in, list of species of 17 

conifers in, list of l**" 

creation and boundaries of 11-12 

drainage featuresof 16-18 

lands in, claasiflcation of, by townships 81-83 

map of In pocket. 

precipitation in 10 

soils in 15 

timber in, diagram showing stand of, and dis- 
tribution of species 16 

timber in, merchantable classification and 

stand of , by townships 84-86 

timber in, nonmerchantable, composition of. . 80-01 
percentages of merchantable and nonmer- 
chantable species in, by townships — 86-^ 

topography of 13-14 

volcanic cones in 14 

San Francisco Peak, altitude of 13 

burnt timber on slopes of, plate showing 20 

features of 70 

She p, view of flock of, plate showing 34 

She ep he rding, destruction of forests by 25-26 

destruction of pasturag J by 84 

effects of , on forest floor 8^-35 

Sitgreaves Peak, features of 67 

origin of H 

Smith Creek, water supply obtained from 15-16, 70 

Soils, classes of 15 

Spruce, Engelmann, amountof 86 

sizesof 21 

stand of, in forest area 22,24 

viewof, plate showing 28 

For definite loccUities, see Townships. 

Stoneman Lake, character of 16,89 

Subalpine forest, character of 10-20 

Sunset Peak, elevation of 66 

featuresof 66 

Sycamore Creek, canyon of, cliffs of 14 

Timber, estimates of amount of, Michigan prac- 

ticein 13 

burnt, view of, plate showing 20 



Page. 

Timber, species represented 17,21-22 

stand of, in forest areas 22-24 

stand of. diagram showing 16 

merchantable, stand and classification of, by 

townships, table showing 84-M 
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FOREST CONDITIONS IN THE BUCK MESA FOREST RESERVE, 

ARIZONA. 



Prepared by G. F. Plummer, from notes by Theodore F. Rixon and Arthur Dodwell. 



BOUNDARIES. 

The Black Mesa Forest Reserve, in Arizona, was created by proclamation of 
President McKinley dated August 17, 1898. The following are its boundaries: 

"Beginning at a point on the boundary line between Arizona and New Mexico 
where it is intersected by the north line of township seven (7) north, range thirty-one 
(31) east, Gila and Salt River meridian, Arizona; thence westerly along the township 
line to the southeast corner of township eight (8) north, range twenty-seven (27) east; 
thence northerly to the northeast corner of said township; thence westerly along the 
second (2nd) standard parallel north to the southeast corner of township nine (9) 
north, range twenty-six (26) east; thence northerly to the northeast corner of said 
township; thence westerly along the township line to the southeast corner of town- 
ship ten (10) north, range twenty-two (22) east; thence northerly to the northeast 
corner of said township; thence westerly along the township line to the southeast 
corner of township eleven (11) north, range nineteen (19) east; thence northerly along 
the i-ange line to its point of intersection with the fort}^ miles limit of the grant to 
the Atlantic and Pacific Railroad Company; thence westerly following the forty miles 
limit of said grant to its intersection with the range line between ranges five (5) and 
six (6) east, in township fiLfteen (15) north; thence southerly to the southwest corner 
of said township; thence easterly along the township line to the northwest corner of 
township fourteen (14) north, range seven (7) east; thence southerl}" along the range 
line to the southwest corner of township thirteen (13) north, range seven (7) east; 
thence easterly along the third (3rd) standard parallel north to the northwest corner 
of township twelve (12) north, range eight (8) east; thence southerly to the south- 
west comer of said township; thence easterly along the township line to the north- 
west corner of township eleven (11) north, range twelve (12) east; thence southerly 
to the southwest corner of said township; thence easterly to the northwest comer of 
the White Mountain Indian Reservation; thenoe in a general easterly, southeasterly, 
and southerly direction along the northern and eastern boundaries of said reserva- 
tion to its intersection with the Gila and Salt River base line; thence easterly along 
said base line to its intersection with the boundar}^ line between Arizona and New 
Mexico; thence northerly along said boundary line to the point where it intersects 
the north line of township seven (7) north, range thirty-one (31) east,- the place 

of beginning." 
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F0BE6T OONDITIONS IN BLAOK MESA BESEBVE, ABIZONA. 



TOPOGRAPHIC FEATURES. 

The reserve comprises an area of 2,786 square miles, or 1,783,040 acres, and 
includes parts of Yavapai, Coconino, Gila, Navajo, Apache, and Graham counties. 
It is an irregular strip of land running from central Arizona in a general south- 
easterly direction to the New Mexico boundary. It follows and lies principally on 
the north slope of the Colorado-Gila divide, and for a distance of about 200 miles 
follows the northern and eastern boundaries of White Mountain Indian Reservation. 
The character of this divide, known as Black Mesa, is that of a southwest-facing 

escarpment of nearly perpendicular rock 1,500 to 2,000 feet high, and, except 

• 

in a few places, inaccessible to the most daring climber. The central portion of 
the reserve, bordering White Mountain Reservation, is of less bold topography, but 
in detail the surface is very rough and broken, being cut by numerous canyons 
tributary to the Colorado. East of this, in Apache County, the topography is 
of entirely different character, rising in many sharp and lofty peaks, the highest of 
which is Green Peak, 10,115 feet high. The general name for the range in this 
vicinitv is White Mountains. The topography of the southeastern portion of the 
reserve is of a still different type; the surface is more rolling, with several high 
plateaus, and is cut by deep canyons of Eagle Creek, Salt River, and Blue River. 
Several peaks in this area exceed in elevation 11,000 feet, but their height is not 
appreciated because of the general great elevation of the surrounding country. 

The classification of the lands in Black Mesa Forest Reserve, as determined from 
the examination, is as follows: 

CUiMificalion of laruU in Black Mesa Forest Reserve, 



Timbered area . 

Woodland 

TimberlesB area 
Burned area . . . 
Logged area . . . 

Total.... 



an. 


Percentage. 


Square 
miles. 




80.70 

14.04 

6.02 

.20 

.04 


2, 248. 5 
391 






140 




5.5 




1 








100.00 


2,786 




DRAINAGE. 







The reserve is drained on the sottth by West Clearwater Creek, Beaver Creek, 
and Fossil Creek, all of which are tributaries of Verde River, and by f^gle Creek, 
Salt River, and Blue River, tributaries of San Francisco River, the whole being 
part of the Gila River system. On the north side the Nutrioso, Little Colorado, 
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Showlow, Heber, Chevalon, and East Clearwater are tributary to Colorado River 
through the Little Colorado. The last-named stream heads in numerous springs 
on the east slopes of Mount Baldy and Ord Peak, in T. 6 N., R. 26 E. 

WATER SUPPIiY. 

Water is very scarce. Within the reserve the streams mentioned above are 
perpetual, but flow only a short distance outside before sinking. There are over a 
hundred arroyos having small flows of water at their heads in the higher elevations. 
Eight years ago the reserve was well watered, but successive seasons of drought have 
rendered it exceedingly dry, and unless a change for the better occurs there is no 
doubt that the cattlemen and sheepmen will desert the country. At Heber, Pinedale, 
and Nutrioso, where the inhabitants once formed a prosperous community, people 
are rapidly leaving, and the few that remain do so with the forlorn hope that each 
succeeding year will bring a heav}" snowfall or that a rainy season will again 
replenish their water supply in order that farming may be resumed under favorable 
conditions. 

AGRICUIiTUBE. 

• Eight years ago numerous small areas were profitably farmed, but in recent 
years the lack of precipitation has caused a falling off in this industry, and at the 
present time the only fanning settlements of any importance are at Beaver Creek, 
Showlow Creek, and at the town of Alpine at the head of Blue River. The latter 
point has an elevation of 8,400 feet, and although subject to early frosts, wheat has 
been successfully raised when there was sufficient moisture. Three years ago the 
crop was 5,000 bushels, but fell the following year to 2,600 bushels. Last season 
the crop amounted to only 800 bushels, and it is evident that the country will become 
worthless unless the water supply is increased by natural or artificial means. 

GRAZING. 

The entire reserve is a natural range and grazing has been the main industry 
in this and adjacent regions. In recent years this industry has suffered greatly 
owing to the continued droughts, and the only remaining areas which are used solely 
for cattle range are on the Blue and Salt River and Eagle Creek. The Double 
Circle cattle ranch, which used to graze over 100,000 head, has been compelled to 
gradually decrease its heixi, until it now numbers not more than 9,000. Range for 
this herd is ver^' limited, and large areas are being rented from the Apache Indians 
in the White Mountain Indian Reservation. 

Wild forage grasses naturally grow luxuriantly all over the reserve, even under 
the heaviest forest shade, but the best growths are nearly always found at some 
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distance from water, and are consequently not available for the stock which are not 
able to make the trip from water to pasture. As perpetual water is approached 
the effect of grazing is seen by the gradual, and finally total disappearance of the 
grasses. Numerous carcasses of cattle and horses testify to their having attempted 
long trips from water to pasture, but, failing to return in time, perished from 
thirst. It is probable that under careful management this condition could be 
improved. 

The Verde slope in the Beaver Creek watershed is an example of repeated 
overstocking. This district was formerly a source of great wealth to settlers and 
stockmen in that vicinity, but the excessive number of cattle and horses has finally 
resulted in the complete annihilation of the pasture. To-day an animal can not get 
a bite for miles around, and even the roots 6t the grasses have been so thoroughly 
trampled upon that it is doubtful if any reproduction would follow without artificial 
means. Unless stringent rules are adopted, regulating the number of stock and the 
areas on which they shall be grazed on each permit, this condition will sooner or 
later obtain throughout the reserve. Instead of working an injustice or hardship 
upon the stockmen, a proper reserve policy which would protect the source of their 
wealth would in time permit them to range a greater number of animals, and, at the 
same time, permit the reproduction of the forage grasses which are native to this 
excellent grazing area. 

liUMBERING. 

Very little logging has been carried on within the reserve. Some timber has 
been cut in the vicinity of Pine, Pinedale, Pinetop, and Alpine, and the lumber has 
been used locally by settlers in building houses and for fencing. At three points on 
Blue River timber has been culled for shipment to Clifton, a thriving mining center 
in the southeastern part of Arizona. Pine lumber brings $40 per thousand feet 
B. M. delivered, but as the only means of transportation is by wagon it costs about 
$20 for the delivery. 

All of the lumber is used for mining purposes, principally for stoops, and for 
this purpose the qualit}" is good when the timber is sound and free from rot. The 
system of operating sawmills has generally been to cut all the convenient timber 
within a radius of 1 or 2 miles, and then to remove the mill to another favorable 
location, it being easier to move the mill than to pay the extra cost of hauling logs 
out by wagon. All of the mills are small, cutting from 3,000 to 10,000 feet B. M. 
per day. Water power and steam are both in use, but the former is very uncertain, 
and, even with the assistance of storage, does not insure a continuous run. 
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MTNTING. 

The only area which appears to be classifiable as mineral land is in the south- 
eastern portion of the reserve, in the watershed of Blue River. The mineral belt of 
Clifton apparently extends in a northerly direction as far as the south boundary of 
the reserve, but no locations of any importance have been made very far north of 
that belt, and there is at this time no mining within the boundaries of the reserve. 
The exposed rock is generally limestone, and the plateaus are covered with malpais 
rock, which is very hard and of volcanic origin. 

lilST OF TREES AND STAND OF TIMBEB. 

Timber species in Black Mesa Forest Reserve. 

Yellow pine Pinus ponderosa. 

Limber pine Pinus flexilis. 

Mexican white pine » Pinus strobiformis. 

Engelmann spruce Picea engelmanni. 

Arizona spruce Picea engelmanni var. franciscana 

Red fir Pseudotsuga taxifolia. 

White nr Abies concolor. 

Alligator juniper Juniperus pachyphloea. 

Cottonwood Populus trichocarpa. 

Aspen Populus tremuloides. 

Arizona cypress Cupressus guadalupensis. 

Gambel oak Quercus gambelii. 

Emory oak Quercus emoryi. 

Alder Alnus rhombifolia. 

Sycamore Platanus racemosa. 

Stand of timber species in Black Mesa Forest Reserve. 

7eet B. M. 

Yellow pine 3,446,960,000 

Engelmann spruce 279, 425, 000 

White pine 131,950.000 

Red fir , 130,780,000 

White fir 93,383,000 

Total 4,081,498,000 

Cords of fuel. 

Gambel oak 155,340 

Alligator juniper 86, 135 

Arizona cypress 18, 285 

Total • 259,760 
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TIMBER Z0]S:ES. 

The altitudinal mnge of timber species in this resei've is not clearly defined, 
for the reason that the area presents throughout its great length so wide a diversity 
of climatic conditions and exposures. The noticeable characteristics of the distri- 
bution of the various species is their preference for the northern or southern 
slopes of the canyon. For example, at the headwaters of East Clearwater, a 
tributary of the Little Colorado, in the western part of the reserve, all the 
canyon slopes facing northward are timbered with red fir and white fir, while on 
the opposite sides of the canyons the entire forest is of yellow pine. Only a few 
individual red firs seem to be able to live in the face of the intense midday sun, 
and the lowest elevation at which this species was found in this watershed was 
6,970 feet. 

In the southeastern portion of the reserve the red fir and the white fir are 
likewise found on the northern slopes and on the east side of canyons, while on 
the opposite sides the timber is entirely yellow pine. 

There is a well-defined series of timber zones on Mount Baldy and Escudilla 
Peak. Yellow pine reaches an altitude of 9,500 feet; red fir ranges from 9,000 to 
9,600 feet, white fir from 9,000 to 10,000 feet, and Engelmann spruce, which is 
• the principal timber of the high altitude, ranges from 9,000 feet to the summit. 
It is noticeable, however, that on the southern slopes of these mountains the lower 
limit of the spruce is at 9,500 feet. 

North and west of Black River the yellow pine prefers the southern and 
western exposure, but in the watersheds tributary to Eagle Creek and Blue River 
its habits appear to be reversed, and it is found principally on the slopes facing 
the north; in fact, it is found where red fir and white fir would naturally be 
expected. The barren slopes are generally on the southern exposures. 

BESCRIPTIOiX OF TREES. 

Yellow pine is the principal timber tree of the reserve and the only lumber 
at present used for manufacturing purposes. It is distributed generally throughout 
the entire length of the reserve, except such small areas as are shown on the map 
(PI. VI) as being wooded, without merchantable timber. From range 15 to 24, 
inclusive, it forms a pure forest. Along the top of Black Mesa, in ranges 9 to 
14, inclusive, there is a small mixture of red fir and, white fir. To the east and 
southeast of White Mountain are many diversified conditions, the mixed forest 
being composed of two, three, or four species of timber, together with other 
species suitable only for fuel or fencing. Taking only the merchantable timber into 
consideration, the average height of the yellow pine is about 125 feet, having 24 
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feet of clear trunk and a diameter of 18 inches, breast high, with an approximate 
age of 125 to 150 years. 

Engelmann spruce is found in the more moist areas above an altitude of 9,000 
feet, and attains its best development on the north slopes. The tree is generally 
small and thickly limbed with branches to the ground, leaving practically no clear 
trunk. It will average 70 feet high and 10 inches in diameter, with an age of 50 to 
75 years. This is an extremely rapid growth, doubtless due to its surroundings. A 
variety of Engelmann spruce is the Arizona spruce {Picea engdmanni var. francis- 
cana)y which has identically the same range and distribution, except the upper altitu- 
dinal limit, which is not so great. It will average 100 feet high and 20 feet of clear 
trunk, with a diameter of 18 inches. Its best growth is found on the divide at the 
head of Little Colorado River, at an elevation of 10,000 feet. A considerable portion 
of this timber has matured and has rapidly decayed, as high as 25 per cent being 
diseased. 

Red fir is found in three areas within the reserve — on the mesa east of Bakers 
Butte, on the White Mountains near Green Peak, and along and to the south of the 
divide from Ord Peak to Escudilla Peak. It prefers the northern slopes of this 
broken country, and will cling to the abrupt sides of canyons. Like the spruces, 
it thrives best in the more moist and sheltered areas of the higher altitudes. Although 
this tree is valuable for manufacturing purposes, it is considerably inferior to that 
found in Oregon and Washington, both as to size and as to clear height of trunk. 

White fir is found along the mesa from Baker Butte to the head of Chevalon 
Canyon, and forms part of the mixed forests east of range 25. It is not important 
commercially. 

Western white pine forms a portion of the mixed forests along the mesa east of 
Bakers Butte and in the southeastern part of the reserve. It has a wide range of 
altitude, from 7,500 to 10,700 feet, and would be a valuable timber commercially if 
the better trees were more accessible. 

Alligator juniper and Arizona cypress are found generally distributed over the 
area classified as woodland on PL VI, but also form a portion of the undergrowth in 
the yellow pine and mixed forests. They are used by settlers for fence posts, 
and for this purpose are durable and will last for an indefinite period. 

Deciduous trees border the streams and marshy places. The quaking^ aspen is 
often a guide to the location of subterranean water, as it seeks a location where 
its roots can reach moister ground, and it thus manages to exist when other species 
are seriously affected by drought 

e08— No. 23—04 2 
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BATE or GROWTH. 

The rate of growth of the principal timber trees in and near Black Mesa Forest 
Reserve was determined by the measurement of 1,683 annual rings, and is equal to 
0.129 inch per year. The rate for the different species is as follows: 

Rate of groiFth of principal timber gpeci^s. 

Inches per year. 
Red fir 0.266 

Engelmann epruce 209 

White pine 179 

Alligator juniper 094 

Yellow pine 114 

« 

REPRODUCTION. 

Upon the higher altitudes the species which seem to thrive and reproduce 
exceptionally well are the white fir, red fir, and Engelmann spruce; upon the lower 
altitudes the yellow pine predominates, both in the forest and in the young growth. 
In Tps. 12 and 13 N., R. 12 E., exceptionally heavy stands of young timber were 
noticed. These trees average about 10 or 12 inches in diameter and 125 feet in 
height. In this same area was a still later generation of smaller pines of thrifty 
growth. In this hot climate it is absolutely necessary that the young forest growth 
shall have the protection of the parent trees, and it is evident that in areas which 
have been logged off completely the young growth has been unable to stand the 
extreme heat. In T. 9 N., R. 23 E., a small area has been logged, the mature 
trees having been culled, but a large number of smaller trees were not disturbed and 
afforded protection in the reforestation, and the result has demonstiated that under 
favorable conditions the young trees will start, grow, and mature anywhere within 
the yellow-pine belt of this reserve. There is no doubt that reproduction is a 
practical impossibility without this sheltering of the larger trees, but under proper 
forestry regulations logging can be accomplished. 

EFFECTS OF RECENT DROUGHT. 

The scarcity of precipitation which for the last eight years has afflicted this 
region is shown by th6 condition of the yellow pine, alligator juniper, and Arizona 
cypress, which trees, as a rule, stand an extreme drought. In the vicinity of Heber, 
in T. 12 N., Rs. 16 and 17 E., the scattering growth of yellow pine is rapidly being 
killed, as the trees do not stand sufficientl}'^ close to afford mutual protection, and the 
whole of them are dead or so far diseased as to be beyond resuscitation. At Blue 
post-office, in T. 3 N., R. 30 E. (unsurvey^ed), the effects of the excessive heat and 
drought are still more marked, and large areas of sparsely timbered country will 
lose hundreds of thousands of feet of timber unless it is immediately logged. 
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ROUTES OF TRAVBIi. 

Numerous roads and trails traverse the reserve, but some are mere cattle paths 
aild difficult to follow. On the rocky plateaus traveling for man or beast is very 
difficult and tiresome. A fairlj" good road runs along the rim for the entire distance 
from Baker Butte, in T. 12 N., R. 9 E., to Nutrioso, in T. 7 N., R. 30 E., and from 
it branch roads lead to the several cattle ranches and settlements. Another road 
leaves Nutrioso for Clifton, which is located about 25 miles south of the reserve 
boundaries. It follows Blue River, but on account of numerous crossings which are 
not bridged the road is practicable only during low stages of the river. Excepting 
the canyons and heavily littered areas, one can ride a horse almost anywhere 
throughout the reserve. The main road from Camp Apache to Hoi brook crosses the 
reserve via Pinetop and Showlow. 

cijImatic conditions. 

Although there is a diflfei-ence in latitude of only 1° 20' between the northern 
and southern boundaries of the reserve, the climatic conditions have a wide range 
during the siunmer months. On Beaver Creek, at the extreme west edge of the 
reserve, and at an elevation of 3,400 feet, the thermometer during August registered 
108°, 112°, and 116° on three successive days. On the main divide, at an elevation 
of 8,000 feet, the daily temperature would range from 90° at noon to freezing point 
at night, making the use of several pairs of blankets an absolute necessity. 

Thunderstorms are frequent but of short duration, and although accompanied 
by magnificent electrical displays, are very erratic as regards precipitation. In some 
instances all the phenomena of a violent storm prevail without a drop of water 
falling, while on other occasions the torrents resemble a cloudburst, falling in sheets 
and filling all the arroyos and making the small streams raging torrents. 

UNllERBRUSU, IjITTER, AND HUMUS. 

Throughout the area in which yellow pine predominates the amount of litter 
and underbrush is very small, the forest floor being very clean, with a scanty 
covering of humus. In those areas where the alligator juniper and Arizona cypress 
thrive the growth is in some places so thick and scrubby as to be almost impene- 
trable, as these trees are naturally short bodied and almost entirely crowned. 
On the open area of the mesas and plateaus there are numerous species of cacti. 
In the southeastern portion of the reserve, in Graham County, there is a 
considerable growth of dense underbrush, which makes traveling difScult and 
in places impossible. 

In the higher zones lying east of range 26, where Engelmann spruce abounds 
in the mixed forests, the litter caused by fallen timber is very heavy. This is 
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particularly true on the Blue Mountain plateau, where it is not uncommon to 
find a stand of 200 trees to the acre. This litter is not only the result of matured 
trees which died and fell, but also of a large number of smaller and weaker 
trees having been killed by crowding and overshading. 

FOREST FIRES. 

There has been very little damage to the timber of this reserve by fires, for 
the • reason that there is so little underbrush and litter. A few old burns were 
noticed in the neighborhood of Alpine, at the head of Blue River, but their scope 
is verj limited and the amount of timber destroyed is very small. The largest 
burn is located in T. 6 N., R. 27 E., and in this case the timber was killed, but 
the dead trunks are still standing. The amount destroyed does not exceed two 
and one-half million feet of yellow pine, red fir, and white fir, all of exceedingly 
poor quality. 

DESCRIPTIONS OF TOWXSHIPS. 

Township 16 North, Range 6 East. 

The south half of this township is included within the reserve, and it contains 
no timber of merchantable value. Along the Beaver Creek bottom are sycamore 
and Cottonwood, which are used by the settlers as fuel. The surface is nearly 
all rolling or broken, except a narrow strip along Beaver Creek. The soil is very 
stony, with some clay along the creek bottom. 

Township 13 North, Range 7 East. 

This township has no timber of merchantable value. The surface is all steep 
and broken, with a small scattering of cypress and cactus. The greater portion of 
the township is an open desert with stony soil. 

Township 14 North, Range 7 East. 

This township has no timber of any value, except some scattering cypress and 
alligator juniper, which are chiefly used for fencing. The surface is rough and 
broken, with a stony soil with some clay. 

Township 15 North, Range 7 East. 

The south third of this township is included within the reserve, and contains 
a fair growth of scattering cypress, but most of the surface is open, barren, or 
grazing land. 

Stand of species in T, 16 iV., R, 7 E. 

Cords. 

Arizona cypress 925 
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Township 12 North, Range 8 East. 

The timber is chiefly yellow pine, small and of poor quality, and stands mainly 
in the northeastern portion of the township. There is some scattering scrub oak on 
all the benches, which is of value only for fuel. On the west side of the township 
is scattering cypress. The surface is rough and broken, except a narrow strip of 
land along Strawberry Creek, which will average about 80 rods in width. Fossil 
Creek flows through a very deep canyon. 

All the timber will have to be logged to the south, and will be difiEicult and 
expensive to handle, owing to the rough ground. 

SUmd of species in T. IfS N,, R, 8 E. 

Cords. Feet B. M. 

Yellow pine 14,000,000 

Arizona cypress 1, 110 

Gambel oak 4, 525 

Total : 5,635 

Forest conditions in T. 12 N.j R, 8 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 16 

Dead per cent. . 2 

Diseased do... 20 

Average age years. . 170 

Litter Light. 

Township 13 North, Range 8 East. 

The only timber of value is in the southeastern portion of the township, and is 
yellow pine, of which 40 per cent is of good quality and the rest is rough and short. 
The greater portion of the township is rough and broken desert land, with scattering 
growths of cypress and cactus. 

^and of specks in T, IS N,, R. 8 E. 

Cords. Feet B. M. 

Yellow pine i 12,000,000 

Arizona cypress 6, 200 

Gambel oak 2, 400 

Total 8,600 

Forest conditions in T. IS N., R. 8 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do. . . 14 

Average diameter, breast high inches. . 15 

Dead per cent. . 2 

Diseased do... 15 

Average age years. . 180 

Litter Light. 
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Township 14 North, Baxoe 8 East. 

The only timber in this township is some yellow pine along the east bomidary, 
the rest of the township being an open desert, with scattering cypress and oak. 
The surface is steep and broken, with a stony clay soil. 

Stand of species in T. 14 A"., R.'8 E, 

Cords. Feet B. M. 

Yellow pine 3,000,000 

Alligator juniper 3, 750 

Gambel oak 475 

Total 4,225 

Forest conditions in T. 14 *V., R, 8 E, 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 16 

Dead I)er cent. . 5 

Diseased <lo... 20 

Average age years. . 170 

Litter Dight. 

Township 15 North, Range 8 East. 

The south third of this township is included within the reserve. The only 
timber is yellow pine, in sections 25, 26, 35, and 36. The remainder of the fraction 
of the township is open desert land, with scattered cypress and some oak brush. 

Stand of species in T. 15 J\'., /?. c*? E. 

Cords. Peet B. M. 

Yellow pine 1,750,000 

Alligator juniper 1 , 900 

Gambel oak 650 

Total :..... 2,550 

Forettt conditions in T. If) X.y R. 8 E. 

Average total height of yellow pine feet. . 80 

Average height, dear do. . . 10 

Average diameter, })reaHt high inches. . 16 

Dead \wt cent. . 5 

Diseased do. . . 20 

Average age years. . 170 

Litter Light. 

Township 12 North, Range 9 East. 

This township is very rough and broken, with deep can3^ons along creeks. It 
reaches an elevation of 8,180 feet at Baker Butte, which is on the divide between 
Strawberry and East Clearwater creeks. The timber is chiefly yellow pine, of 



I 



DESCRIPTIONS OF TOWNSHIPS. 28 

which about 30 per cent is of good quality. Most of the timber will have to be 
logged to the south, the exception being a small area on the north slope, which will 
handle to the west. Owing to the roughness. of the surface it will be difficult and 
expensive to log. There is a light undergrowth of yellow pine and Gambel oak. 

Stand of species in T. 12 X., R. 9 E. 

Cords. Feet B. M. 

Yellow pine 53, 250, 000 

Gambel oak 3,425 

ForeH canditums in T. 12 N., R. 9 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 9 

Average diameter, breast high inches. . 16 

Dead per cent. . 2 

Diseased do. . 15 

Average age yeare. . 160 

Litter Light 

Township 13 North, Range 9 East. 

This township is very rough and broken, and has a general slope toward the 
northwest, and all the timber would be logged in that direction into the valley 
of the West Clearwater. The timber is principally yellow pine of good quality. 
Along the south boundary are a few areas of red fir and lovely fir, which are of 
very poor quality. There is a very light undergrowth of yellow pine, Grambel 
oak, and Arizona cypress. 

Stand of species in T. 13 JV., R. 9 E. 

Cords. Feet B. M. 

Yellow pine 87,500,000 

Red fir 600,000 

White fir 225,000 

Arizona cypress 700 

Gambel oak 5, 625 



Total 6,325 88,325,000 

Forest conditions in T. IS N.j R. 9 E, 

Average total height of timber trees feet. . 90 

Average height, clear do. - . 16 

Average diameter, breast-high inches. . 17 

Dead per cent. . 2 

Diseased do. . . 15 

Average age years. . 155 

Litter Light. 
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Township 14 North, Bange 9 East. 

This township is steep and broken and drains westerly into West Clearwater 
Creek. The timber is chiefly yellow pine, of which 50 per cent is good quality. 
It will log to the west to good advantage. The Grambel oak is of small value 
except for fuel or fencing. 

Stand of species in T. U N,, H. 9 E, 

Cord§. Feet B. M. 

Yellow pine 103,000,000 

Arizona cypress 360 

Gambel oak 2, 650 

Total 3,000 

Forest condiiions in T, U N,, R. 9 E, 

Average total height of yellow pine feet. . 90 

Average height, clear do. . . 16 

Average diameter, breast-high inches. . 18 

Dead per cent. . 2 

Diseased do... 10 

Average age years. . 180 

Litter Light. 

Township 15 North, Range 9 East. 

The south half of this township is included within the reserve. It i^upports a 
fair growth of yellow pine, of which about 60 per cent is of good quality. It will 
log to the south and west to great advantage. There is considerable growth of 
Gambel oak, which is fit only for fuel. 

Stand of species in T, 16 iV., JJ. 9 E, 

Cords. Feet B. M. 

Yellow pine 31, 500, 000 

Gambel oak 5, 500 

Fore^ oonditiom in T. 16 N., R. 9 E. 

Average total height of yellow pine feet. . 90 

Average height, clear do. . . 16 

Average diameter, breast-high inches. . 18 

Dead per cent. . 4 

Diseased do. . . 10 

Average age years. . 180 

Litter Light, 

Township 12 North, Range 10 East. 

This township will be very difficult to log, as the surface is very rough and 
steep. It will naturally log north of the mesa rim toward the East Clearwater, and 
south of the rim into East Verde River. Of the vellow-oine timber about 30 
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per cent is of good quality. The red fir is along the banks of the creeks and is 
all of t>oor quality. White pine is small and rough. There is some Gambel oak 
in the undergrowth. 

Stand of timber species in T. 12 N., R. 10 E, 

Feet B. M. 

Yellow pine 36,500,000 

White pine 500,000 

Red fir 1,000,000 



Total 38,000,000 

Forest amditums in T. 12 N., R, 10 E. 

Average total height feet. . 85 

Average height, clear do. . . 13 

Average diameter, breast-high inches. . 16 

Dead per cent. . 2 

Diseased do. . . 12 

Average age years. . 140 

Litter Light. 

Township 13 North, Range 10 East. 

This township drains northeastward into East Clearwater Creek. The surface 
is very rough and broken, but the timber can be logged very cheaply into the 
canyon. There is a heavy growth of yellow pine of fair quality. Along the 
creek there is some red fir and aspen. 

Stand of spe^s in T. IS N,, R, 10 E, 

Cords. Feet B. M. 

Yellow pine 84,000,000 

Red fir 4,350,000 

Gambel oak 2,026 



Total 2,026 88,360,000 

Forest conditions in T, IS N,, R, 10 E. 

Average total height of timber trees feet. . 100 

Average height, clear do. . . 14 

Average diameter, breast high inches. . 19 

Dead per cent. . 2 

Diseased do. . . 8 

Average age years. . 156 

Litter Light. 

Township 14 North, Range 10 East. 

This township is upon the divide between the West Clearwater and the East 
Clearwater, and will log into the valley of these streams. Yellow pine is of very 
good quality and stands heavy on some of the sections. 
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Stand of species in T. U A"^, H- 10 E. 

Cords. Feet B. M. 

Yellow pine 73,500,000 

Gambeloak 3,375 

Fore9t conditions in T. 14 N,, R. 10 E, 

Average total height of yellow pine feet. . 100 

Average height, clear do. . . 24 

Average diameter, breast high inches. . 20 

Dead per cent . . 1 

Diseased do... 10 

Average age J years. . 180 

Litter Light. 

Reproduction Very good. 

Township 15 North, Range 10 East. 

Sections 7 to 36, inclusive, of this township are within the reserve. The surface 
is gently rolling with stony soil and some clay. The timber is chiefly yellow pine, of 
which 40 per cent is of good quality. Among the west boundary is some scattering 
cypress and alligator juniper. 

Stand of species T. 15 iV., R, 10 E. 

Cords. Feet B. M. 

Yellow pine 28,500,000 

Arizona cypress 2, 250 

Gambeloak.^ 1 : 4,600 



Total 6,860 

Eorest conditions in T, 15 N., R. 10 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 2 

Diseased do... 15 

Average age years. . 160 

Litter Light. 

Township 12 North, Range 11 East. 

The brink of Black Mesa traverses this township from southeast to northwest 
and divides the drainage. It would be very difficult and expensive to log, as the 
surface is rough and broken. Timber is chiefly yellow pine, of which 30 per cent is 
of good quality. The white pine, red fir, and white fir are all of poor quality, and 
are found mainly in the creek bottom. 
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Stand of timber species in T, Of iV., R. 11 E. 

Feet B. M. 

YeUowpine 42,500,000 

White pine 510,000 

Red fir 1,430,000 

White fir 2,425,000 

Total 46,865,000 

Forest conditions in T. 12 N,, R, 11 E, 

Average total height feet. . 95 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 2 

Diseased do. . . 8 

Average age years. . 150 

Litter Light. 

Township 13 North, Range 11 East. 

This township slopes toward the northeast and is drained by East Clearwater 
Creek. The timber is chiefly yellow pine, which is of very good quality, except 
along the canyons, where it is found with red fir and white fir. It will log to the 
northeast to good advantage, except the small amount which is found in the rough 
canyon. There is some aspen and Gambel oak in the undergrowth. 

Stand of timlter species in T. 13 iV., R. 11 E. 

Feet B. M. 

) YeUowpine 75,500,000 

Red fir 2,250,000 

White fir 1,250,000 

Total 79,000,000 

Forest conditions in T. IS N., R. 11 E. 

Average total height feet. . 105 

Average heigth, clear do. . . 18 

Average diameter, breast-high inches. . 19 

Dead per cent. . IJ 

Diseased do... 7 

Average age years. . 107 

Litter Light. 

Township 14 North, Range 11 East. 

The surface of this township is steep, rolling, and broken, and the natural outlet 
for the timber is toward the east, but, there being no railroads or water transporta- 
tion in this vicinity, it is probable that logging will be done for portable mills located 
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at convenient places. About 50 per cent of the yellow pine is of good quality, the 
rest being rough and knotty. There is considerable growth of Gambel oak, suitable 
only for fuel and fencing. There is a light growth of aspen with the undergrowth. 

Starid of species in T. 14 N., R, 11 E, 

Cords. Feet B. M. 

Yellow pine 62, 000, 000 

Gambel oak 6, 825 

F(yrest conditions in T. U ^., H- 11 E, 

Average total height of yellow pine feet. . 85 

Average height, clear do. . . 14 

Average diameter, breast-high inches. . 18 

Dead per cent. . 2 

Diseased do. . . 10 

Average age years. . 1 70 

Litter Light 

Township 15 North, Range 11 East. 

Sections 7 to 36, inclusive, of this township are included within the reserve. 
Sections 25 to 36, inclusive, support a fair growth of yellow pine, mostly of very 
good quality. The remainder is poor growth of Arizona cypress, of no value except 
for fuel or fencing. 

Stand of species in T. 16 iVT., R. 11 E. 

Cords. Feet B. M. 

Yellow pine 21, 000, 000 

Arizona cypress 6, 600 

Forest conditions in T. 15 N., R. 11 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do. . . 14 

Average diameter, breast-high inches. . 18 

Dead per cent. . 2 

Diseased do. . . 12 

Average age years. . 170 

Litter None. 

Township 11 North, Range 12 East. 

This township lies mainly to the south of Black Mesa and is drained by Tonto 
Creek. The yellow pine is of poor quality and very rough and knotty. 

Stand of timber species in T, 11 iV., R. 12 E. 

Feet B. M. 

Yellow pine 54,750,000 
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Forest ccmdUUms in T. 11 N., B. 12 E, 

Average total height feet. . 90 

Average height, clear do. . . 14 

Average diameter, breast-high inches. . 18 

Dead per cent. . 2 

Diseafied do. . . 15 

I Average age years. . 160 

Litter Light. 

Township 12 North, Range 12 East. 

This township is mainly upon the summit plateau of the mesa, and has a general 
slope toward the northeast. With the exception of the timber bordering the creeks 
in the canyon, it can be logged very cheaply. The yellow pine is almost all of good 
quality. White fir of poor quality is found along the creeks. There is a light 
growth of aspen and Gambel oak in the underbrush. 

Stand of timber species in T. IS N., R. IS E, 

Feet B. M. 

YeUowpine 107,000,000 

White fir 800,000 

107, 800, 000 
F(yrest conditions in T, 19 A", R, 1£ E. 

Average total height feet. . 110 

Average height, clear do. . . 18 

Average diameter, breast-high inches. . 18 

Dead per cent. . 1 

Diseased j do... 8 

Average age years. . 150 

Litter Light. 

Township 13 North, Range 12 East. 

The surface of this township is rolling, with a general slope toward the north. 
The timber will log in that direction. About 60 per cent of the yellow pine is of 
good quality. There is a heavy stand all over the township. Along the creeks 
there is a sifiall sprinkling of red fir, which is generally of poor quality. There is 
some Gambel oak in the undergrowth. 

Stand of species in T. IS N., R. IS E, 

Cords. Feet B. M. 

YeUowpine 130,000,000 

Kedla- 750,000 

Gambel oak 1,140 

Total 1,140 130,750,000 
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ForeM condition in T. IS N.^ R. 12 E, 

Average total height of timber trees feet. . 116 

Average height, clear do. . . 20 

Average diameter, breast high inches. . 20 

Dead per cent. . 1 

Diseased do. . . 5 

Average age years. . 155 

Litter Light. 

Township 14 North, Range 12 East. 

Sections 3 to 10, 15 to 22, and 25 to 36, all inclusive, are within the boundaries 
of the reserve. The geneml slope is toward the northeast and will permit of logging 
to good advantage and very cheaply. About 40 per cent of the yellow pine is of 
good quality. Gambel oak, suitable for fencing or fuel, is scattered all over the 
township. 

Stand of species in T, 14 -V., R. 12 E, 

Cords. Feet B. M. 

Yellow pine 40,250,000 

Gambel oak 3.050 

Foreifi conditions in T. 14 iV., R. 12 E, 

I 
Average total height of yellow pine feet. . 90 

Average height, clear do. . . 18 

Average diameter, breast high inches. . 20 

Dead per cent. . 2 

Diseased v do... 10 

Average age years. . 170 

Litter Light. 

Township 15 North, Range 12 East. 

Sections 31 to 34, inclusive, are within the reserve. Yellow pine is of very 
good quality. 

Stand of species in T. 16 N., R, 12 E. 

Cords. Feet B, M. 

Yellow pine 6, 000, 000 

Arizona cypress 250 

Forest conditions in T. 15 N,^ R. 12 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead I>er cent. . 2 

Diseased do. . . 20 

Average age years. . 160 
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Township 11 North, Range 13 East. 

The brink of Grand Mesa traverses this township from southeast to northwest. 
The timber on the north side can be logged toward the East Clearwater, and on 
the south it will handle best to the valleys below the rim. Of the yellow pine 
about 40 per cent is of good quality, but is small and rough along the divide. 
There is some Gambel oak in the undergrowth. 

Stand of timber »t)ecies in T. 11 N., R. IS E. 

Feet B. M. 

Yellow pine 51,500,000 

2?bre«« conditions in T. 11 N., R, IS E. 

Average total height feet. . 100 

Average height, clear do. . . 18 

Average diameter, breast high inches. . 17 

Dead per cent.. 2 

Diseased do. . . 10 

Average age years. . 150 

Litter Light 

Township 12 North, Range 13 East. 

The surface is steep and rolling, with a general slope toward the north. The 
timber will log best toward the northeast, and, except some along the creeks in the 
canyons, may be handled cheaply. There is a heavy stand of yellow pine all over 
the township, with some white fir along the creeks, which is poor and rough. There 
is some aspen and Gambel oak in the undergrowth. 

Stand of timber specie* in T. 1£ iV., R. IS E. , 

Feet B. M. 

Yellow pine 118,500,000 

White fir 1,200,000 

Total 119,700,000 

Forest conditions in T. 12 N., R. IS E. 

Average total height feet. . 125 

Average height, clear do. . . 20 

Average diameter, breast high inches. . 18 

Dead per cent. . 1 

Diseased do... 7 

Average age y«far8- . 150 

Litter Light. 
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Township 13 North, Range 13 East. 

This township has a gently rolling surface with a general slope toward the 
north, in which direction it can be logged cheaply. The yellow pine is nearly all 
good quality and there is a heavy stand all over the township. There is some 
fair quaking aspen and Gambel oak in the undergrowth. 

Stand of Umber species in T. IS N,, R. IS E, 

Feet B. M. 

Yellow pine 134,000,000 

Forest conditkms in T. IS N., R. IS E. 

Average total height feet. . 125 

Average height, clear do... 24 

Average diameter, breaet-high inches. . 18 

Dead 4 - per cent. . 1 

Diseased do... 5 

Average age years.. 150 

Litter Light. 

Township 14 North, Range 13 East. 

Sections 28 to 33, inclusive, of this township are within the boundaries of 
the reserve. The surface has a gentle slope toward Jbhe north and supports a 
growth of yellow pine, of which about 33 per cent is of good quality. 

^and of species in T, 14 N., R, IS E, 

Cordfi. Feet B. M. 

Yellow pine 6,000,000 

Gambel oak 360 



• 



Forest cmditions in T. U iV., R. IS E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 15 

Average diameter, breast-high inches. . 16 

Dead per cent. . 2 

Diseased do... 15 

Average age years. . 160 

Township 11 North, Range 14 East. 

The greater portion of this township is on the high plateau, having a general 
slope toward the north, and the yellow-pine timber can be handled best in that 
direction, except only the small area below the rim of the mesa. The best of the 
timber is toward the north and is yellow pine, with a small amount of white fir 
along the creeks. 
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Stand of timber species in T, 11 N., E, 14 E. 

Feet B. M. 

Yellow pine 1 86,250,000 

White fir 575,000 

Total 86,825,000 

ForeH candUioM in T. 11 N., R U E, 

Average total height feet.. 95 

Average height, clear do. . . 15 

Average diameter, breast-high inches.. 17 

Dead per cent. . 2 

Diseased do... 10 

Average age • years . . 150 

Litter « Light. 

Township 12 North, Range 14 East. 

The surface is steep and rolling, with a general slope to the north, in which 
direction the timber can be logged very cheaply, except the few trees bordering the 
creeks. Yellow pine is of good quality and is mixed with white fir of poor quality 
along the creeks. 

Stand of Hmber species in T. IS N., R. U E, 

Feet B. M. 

Yellow pine 13S,000,000 

White fir 950,000 

Total 138,950,000 

Forest conditions in T. IS N., R, U E, 

Average total height feet.. 105 

Average height, clear do. . . 16 

Average diameter, breast-high inches.. 20 

Dead per cent. . 2 

Diseased do... 10 

Average age years . . 155 

Litter Light. 

Township 13 North, Rano£ 14 East. 

The south half of this township is included within the reserve. Its general slope 
is toward the north. It can be logged very cheaply. About 50 per cent of the 
yellow pine is of good quality. 

Stand of species in T. IS N,, R. 14 E, 

OordB. Feet B. M. 

Yellow pine 32,500,000 

Alligator joniper 1, 250 

608— No. 23-04 3 
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Forest conditions in T, IS N., R. 14 E. 

' Average total height of yellow pirie feet. . 90 

'Average height, clear do. ; . 18 

: Average diameter, breast-high inches. . 18 

Dead j .per cent. . 2 

Diseased do. . . 15 

Average age years. . 150 

Litfer -....-." I ..'*..'...' 1 .".. 1 .. .....' r .. * .' light. 

. . Township. 11 North,. Range 15 East. 

That portion of thin township lying north of the brink of the mesa is included 
within, the reserve. Its'gehei'ar slope is toward the north and it can be logged to 
very good advantage, although in some areas it will be expensive to handle. About 
40 per cent of the yellow pine is of good quality. 

BUind of species in T. 11 iV., R. 15 E. 

Cords. Feet B. M. 

Yellow pine , 63,000,000 

Gambeloak 825 

Foregl conditions in T. 11 N.^ R. 15 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do. . . 14 

Average diawekr, brewt-higK ,..,,.,,.»,,.,.-.-.,., ..--,- .... .inches.. 15 

' Dead ..^ ...... ..... - - - ................................. .,. -.-J>er cent. . 3 

' Diseased do. . . 17 

# • 

Average age years. . 140 

Litter Light. 

Towjs^Hip . 12 North,. Range 15 East. 

The surface of this -township is gently rolling and sloping towaixi the northwest 
and northeast, and the timt)er will" handle verj'^ cheaply by skid roads to portable 
mills. About 50 per ceiif of the yellow pine is of good quality, and there is a heavy 
stand. Thiere is some Gambel oak in the undergrowth. 

!Stand' of-spedss- in X,- 12- iW, J?.- IS M^ 

Cords. Feet B. M. 

Yellow pine..... 113,500,000 

Gambel oak 3, 750 

Fore^ cxmditions in T, 12 N., R. 15 E. 

Average total height of yellow pine feet.. 100 

Average height, clear 1 '. do. . . 16 

Average diameter, breast-high . '...-.l.. - inches.. 18 

• Dead per cent- . 2 

D iseased ::-::ii::::--:::::--:. ::.:::: !::;.;::::::... do... 15 

Average age . •--■-"-'--.•.-----.-.--.•.-..■.•---■-•-•-•—•-*.'.--*-..--.- yean. . 170 

Litter ::: Light. 



DESCRIPTIONS OF TOWNSHIPS. 35 

Township 13 North, Range 15 East. 

The south half of this township is included within the reserve. The surface is 
gently rolling and slopes toward the north. The yellow pine is of rather poor 
quality, but can be logged very cheaply. - ' ' 

Stand of species in T. IS X., R. 15 P. 

Cords. Feet B. M. 

Yellow pine 21,000,000 

Alligator juniper 2, 700 

F<yresi conditions in T. IS N., R. 15 E. 

Average total height of yellow pine : feet. . 80 

Average height, clear .do. . . 12 

Average diameter, breast-high : inches. . 16 

Dead per cent. . 4 

Diseased do... 15 

Average age years. . 150 

Township 11 North, Range 16 East. 

The surface of this township is steep, rolling, and broken, with a general slope 
toward the north, and drains into Heber Creek. It can best be logged by building 
a railroad up Heber Creek. The yellow pine is nearly all of good quality, and 
stands heavy on the southern portion of the township. There is a very poor growth 
of oak along the creeks. 

Stand of timber species in T. 11 N., R. 16 E. 

Feet B. M. 

Yellow pine 124,000,000 

Forest conditions in T. 11 jV., R. 16 E. 

Average total height feet. . 95 

Average height, clear do. . . 18 

Average diameter, breast-high inches. . 18 

Dead l)er cent. . 2 

Diseased do. . . 10 

Average age years. . 180 

Litter Light. 

Township 12 North, Range 16 East. 

Sections 7 to 36, inclusive, are within the boundaries of the reserve. The sur- 
face is steep and rolling, with rocky benches. In Heber Valley the soil is mostly 
clay. There is a fair stand of timber, which is of very popr quality. It is naturally 
tributary to Heber Valley and to the town of Heber, which is. located in section 13. 
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Stand of ipedes in T, IS K, R, 16 E. 

Cords. Feet B. M. 

Yellow pine 23,250,000 

Alligator juniper 16,300 

Gambeloak 2,875 

Total 19,175 

Fdred condiiions in T. IS N,, i?. 16 E. 

Average total height of yellow pine feet. . 76 

Average height, clear do. . . 12 

Average diameter, breafit-high inches. . 16 

Dead '. per cent. . 5 

Diseased do... 25 

Average age years. , 160 

Litter Light. 

Township 11 Nobth, Raxoe 17 East. 

The surface of this township is steep, rough, and broken. The yellow-pine 
timber is generally of poor quality, except in the southern part of the township. 

Stand of species in T, 11 N., H 17 E, 

Cords. Feet B. M. 

Yellow pine 44,000,000 

Alligator janiper 925 

Forest condiHans in T, 11 N., R, 17 E. 

Average total height of yellow pine feet. . 95 

Average height, clear do. . . 12 

Average diameter, breast-high inches. . 14 

Dead per cent. . 3 

Diseased do... 20 

Average age years. . 140 

Litter Light. 

Township 12 North, Range 17 East. 

Sections 7 to 36, inclusive, are within the reserve. There is very little tim- 
ber, consisting of yellow pine and alligator juniper of very poor quality. 

Stand of species in T, IS N., R. 17 E. 

Cords. Feet B. M. 

Yellow pine 1 3,750,000 

Alligator janiper 21, 250 

Forest conditions in T. IS N., R, 17 E, 

Average total height of yellow pine feet.. 70 

Average height, clear do... 8 

Average diameter, breast-high inches. . 16 

Dead per cent.. 5 

Diaeased do... 25 

Average age years. . 160 
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Township 11 North, Range 18 East. 

The general slope of this township is toward the north and the surface is 
very steep and rolling. In the southern portion of the township about 50 per cent 
of the yellow pine is of good quality; the rest is very poor and is mixed with a 
gi'9wth of alligator juniper and Grambel oak, which is valuable only for fuel. 

Stand of species in T, 11 N., R, 18 E, 

Corda. Feet B. M. 

Yellow pine 42,750,000 

Alligator juniper 5, 250 

Gambeloak 1,900 

Total 7,150 

Forest conditions in T, 11 N., i?. 18 E. 

Average total height of yellow pine feet. . 85 

Average height, clear do... 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 3 

Diseased do... 20 • 

Average age years. . 155 

Litter Light. 

Township 12 North, Range 18 East. 

The south half of this township is included within the reserve. The surface 
is gently sloping toward the north. Most of the area is open grazing land, with 
some scattering yellow pine and alligator juniper. 

Stand of species in T, 18 iV., i?. 18 E. 

Cords. Feet B. M. 

Yellow pine , 750,000 

Alligator juniper 2, 175 

Forest conditions in T. 12 N,, R, 18 E, 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 8 

Average diameter, breast high inches. . 16 

Dead , per cent. . 5 

Diseased do . . - 25 

Average age years . , 170 

Litter Light. 

Township 10 North, Range 19 East. 

The brink of Black Mesa traverses the township from southeast to northwest, 
and forms the boundary line between the forest reserve and the White Mountain 
Reservation. About 50 per cent of the yellow pine is of good quality, and will 
handle best northward. 
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Stand of species iri T. 10 N,, R, 19 E, 

Corda. Feet B. M. 

Yellow pine .* 31, 500, 000 

Gaml)el oak 7, 950 

Forest conditions in T. 10 X, R. 19 E. 

Average total height of yellow pine feet. . 90 

A verage height, dear do. . . 10 

Average diameter, breast higli inches. . 20 

Dead per cent. . 2 

Diseased do. . . 15 

Average age years. . 180 

Litter Light. 

Township 11 North, Range 19 East. 

The surface is rolling and is broken with deep can^'ons along the creeks in 
the northern portion pf the township. The general slope is toward the north, 
and the timber will have to be handled in that direction. Yellow pine is nearly 
all small growth and of poor (jualitv. There is some alligator juniper and 
Gambel oak, which follow the creeks. 

Stand of sp€clef< in. T. 11 N., R. 10 E, 

CordH. Feet B. M. 

Yellow pine 25,750,000 

Alligator juniper 5, 550 

Gambel oak 6, 425 

Total 11,975 

Forest conditions in T, 11 N.^ R. 19 E, 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 5 

Difieasod do. . . 20 

Average age years. . 160 

Litter Light. 

Township 10 North, Range 20 P^ast. 

The greater portion of this township lies north of the brink of the mesa and 
is included within the forest reserve. Its general slope is toward the north, but the 
surface is verj^ rough, and the timber will be very expensive to handle. Only 33 
per cent of the yellow pine is of good quality. There is some alligator juniper and 
Gambel oak, which is fit onlv for fuel or fencinjr. 
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Stand of species in T. 10 N,, R. fKf E, 

Cordft. Feet B. M. 

Yellow pine , , . . .46, 000, 000 

Alligator juniper 1»425 

Gambeloak : 8,850 

Total 10,275 

JFbrest conditions in T. 20 N.y R. 20 E. 

r 

Average total height of yellow pine feet. . 90 

Average height, clear do. . . 14 

Average diameter, breast high inches. . 17 

Dea<l per cent. . 3 

Diseased <io. . . 16 

Average age years. . 1 70 

Litter Light. 

Township 10 North, Range 21 East. 

The general slope of this township is toward the north. The limber is generally 
small and rough, the best yellow pine being along the creek. 

• • • w 

Stand of species in T. 10 iV., R. 21 E, 

Cords. Feet B. M. 

Yellow pine . . . .". - 23, 250, 000 

Alligator juniper 8, 575 

Gambel oak '. 2, 825 

Total -...;....-. 11, 400 

Forest conditions in T. 10 iV., R, 21 E. 

Average total height of yellow pine feet. . 75 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 16 

Dea<l per cent. . 3 

Diseased do. . . 20 

Average age years. . 165 

Litter 1 Light. 

Township 9 North, Range 22 East. 

The boundary between the forest reserve and White Mountain Indian Reserva- 
tion traverses this township from northeast to southwest. That portion contained 
within the forest reserve is nearly level and slopes toward the north. The yellow 
pine is all of poor quality, except some good trees standing in the i^avines. There 
is a small sawmill in operation in sections 25 and 26, having a capacity of about 
5,000 feet per day. 
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Stand of species in T. 9 N., R, S9 E. 

Cords. Feet B. H. 

Yellow pine 26,760,000 

Alligator juniper 2, 650 

Gambeloak 4,700 

Total 7,360 

Forest conditions in T. 9 N., R. 9fS E, 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 16 

Average diameter, breast high inches. . 16 

Dead per cent. . 6 

Diseased do... 20 

Average age years. . 160 

Litter Light. 

Township 10 North, Range 22 East. 

The eastern portion of this township is almost level, with some rolling land on 
the west. All the timber stands in the southwestern portion, and is generally of 
poor quality. 

Stand of species in T. 10 N,, R. fg E, 

Cords. Feet B. M. 

Yellow pine 10,000,000 

Alligator juniper 3, 025 

Gambeloak 1,850 

Totol 4,875 

Fcyrest conditions in T, 10 N,, R, 22 E, 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 4 

Diseased do. . . 15 

Averageage years. . 160 

Litter Light. 

Township 8 North, Banoe 23 East. 

A strip along the northern side of this township is included within the resei've. 
It slopes gently toward the north and supports a heavy growth of yellow pine, of 
which 60 per cent is of good quality. 

Stand of species in T. S N.^ R, 23 E. 

Cords. Feet B. M. 

Yellow pine 16,260,000 

Gambeloak 2,700 
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Forest conditions in T. 8 N., R, £S E, 

Average total height of yellow pine feet. . 90 

Average height, clear do. . . 16 

Average diameter, breast high inches. . 20 

Dead per cent. . 2 

Diseased do . . . 10 

Average age years. . 180 

Litter Light 

Township 9 Nobth, Range 23 East. 

This township has a gentle slope toward the northwest, and is drained by Show- 
low Creek. There is a good growth of yellow-pine timber of good quality, which 
can be logged very cheaply to the west. 

Stand of species in T. 9 N., R, es E. 

Cords. Feet B. M. 

Yellow pine 96,500,000 

Gambel oak 5, 525 

Forest conditions in T. 9 iV., R. $S E. 

Average total height of yellow pine feet. . 126 

Average height, clear do. . . 24 

Average diameter, breast high inches. - 18 

Dead per cent. . 1 

Diseased do. . . 10 

Average age years. . 150 

Litter Light. 

Reproduction Excellent. 

* 

Township 9 Nobth, Range 24 East. 

The general slope of the surface is toward the north and west. On the eastern 
side are several buttes. Excepting the north tier of sections, there is a heavy 
growth of yellow pine, which can be logged very cheaply. 

Stand of species in T, 9 N.y R. 24 E. 

Gordfl. Feet B. M. 

Yellow pine 102,500,000 

Alligator juniper 1, 050 

Gambel oak 6,950 

Total 8,000 
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ForeM c<mdUions in T. 9 N., R U E. 

Averf^^e total heijht of yellow pine feet. . 90 

Average height, clear do. . . 16 

Average diameter, breast high. inches. . 20 

Dead per cent. . 2 

Diseased do. . . 10 

Average age years. . 180 

Litter ' Light. 

Reproduction Excellent. 

Township 9 North, Range 26 East. 

Almost the entire surface of this township is rough and mountainous. The 
best of the yellow-pine timber is to the south. 

Stand of specie}* in T. 9 A"., if. 1^5 R. 

Corrta. Feet B. M. 

Yellow pine 51, 250, 000 

White pine 350, 000 

White fir 4, 500, 000 

Engelniann spruce 325, 000 

Alligator juniper 550 

Gambeloak 6,500 



Total 7, 050 56, 425, 000 

ForeM condiiiom in T. 9 iV., R. 25 E, 

Average total height of timber trees feet. . 80 

Average height, clear : .do. . . 12 

Average diameter, breast high inches. . 16 

Dead \vqx cent. . 2 

Diseased do. . . 10 

Average ag ^ years. . 155 

Litter Light. 

Township 6 North, Range 26 East. 

The northeastern portion of this township is included within the reserve and is 
very steep, rough, and mountainous, lying on the east slopes of Ord Peak and 
Mount Baldy, and is at the headwaters of Little Colorado River. 

Stand of timber species in T. 6 N., R. 26 E. 

Feet B. M. 

White pine 250, 000 

Red fir 500,000 

White fir 250,000 

Engelraann spruce 21, 250. 000 



Total 22,250,000 
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Forest conditians in T. 6 N., R. S6 E, 

Average total height feet. . 90 

Average height, clear do. . . 15 

Average diameter, breast high inches. . 16 

Dea<l per cent. . 10 

Diseased do. . . 25 

Average age years. . 125 

Litter Medium. 

Township 8 North, Range 26 East. 

The divide between the drainage of Little Colorado and Gila rivers traverses 
this township from southeast to northwest, and is the boundary line between the 
forest reserve and the White Mountain Indian Reservation. The surface is broken 
and mountainous and supports a scattering growth of yellow pine, red fir, and 
Engelmann spruce of little value. 

Stand of timber species in T. 8 N.^ R. 26 E, 

Feet B. M. 

Yellow pine 3, 500, 000 

Red fir 2,000,000 

Engelmann spruce 1, 500, 000 

Total 7,000,000 

Forest conditions in T. 8 N,^ R, 26 E, 

Average total height feet. . 75 

Average height, clear do. . . 7 

Average diameter, breast high inches. . 14 

Dead per cent. . 3 

Diseased do. . . 17 

Average age years. . 140 

Litter Light 

Township y North, Ranoe 26 East. 

Almost the entire surface of this township is steep and broken, with a general 
slope toward the north. With the exception of the north tier of sections, it supports 
a fair growth of yellow pine, of which 50 per cent is of good quality. 

^and of species in T. 9 N., R. 26 E. 

Cords. Feet B. M. 

Yellow pine 45,250,000 

Red fir 3,750,000 

Alligator juniper 1, 050 

Gambel oak ., 3, 075 

Total 4,125 49,000,000 
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Fore8i condiiiona in T, 9 N,, R, 26 E, 

Average total height of timber trees feet.. 85 

Average height, clear do... 12 

Average diameter, breast high inches. . 18 

Dead ^ per cent. . 2 

Diseased do... 20 

Average age years . . 160 

Litter Light. 

Township 1 North, Range 27 East. 

This township is all very rough and mountainous and is drained by Eagle Creek, 
which is of no value as a logging stream. 

Stand of timber species in T. 1 N.^ R. 97 E, 

Feet B. M. 

Yellow pine 1,210,000 

White pine 61,500,000 

White fir 58,000 

Total 62,768,000 

Forest conditions in T. 1 N.y R. 21 E. 

Average total height feet. . 100 

Average height, clear do. . . 16 

Average diameter, breast high inches. . 16 

Dead percent.. 2 

Diseased do. . . 8 

Average age years . . 130 

Litter Light. 

Township 2 North, Range 27 East. 

This township is very rough and broken and is well watered by Eagle Creek 
and its tributaries. There is a rather scattering growth of yellow pine along 
the creeks, which will be very expensive to handle. 

Stand of timber species in T. 2 N., R, 27 E. 

Feet B.M. 

Yellow pine 12,000,000 

Forest conditions in T. 2 N.^ R, 27 E, 

Average total height feet. . 125 

Average height, clear do. . . 20 

Average diameter, breast high inches. . 20 

Dead j)er cent. . 2 

Diseased do. . . 10 

Average age years . . 1 40 

Litter Light. 
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Township 3 North, Range 27 East. 

The greater portion of this township is on the Blue Mountain plateau, which 
forms the divide between Salt River and Eagle Creek. It supports a heavy 
stand of timber, which will be very expensive and difficult to handle. 

i^nd of timber species in T, S N., R. S7 E. 

Feet B. M. 

Yellow pine 30,760,000 

White pine 8,000,000 

Red fir 8,750,000 

White fir 8,750,000 

Engelmann spruce 72, 750, 000 

Total 129,000,000 

Foregl conditions in T. S A", R. g7 E, 

Average total height feet. . 90 

Average height, clear do. - - 13 

Average diameter, breast high inches. . 20 

Dead per cent. . 4 

Diseased do... 10 

Average age years. . 130 

Litter Light. 

Township 4 North, Range 27 East. 

The east five-twelfths of this township is included within the reserve. The 
surface is very rough and the timber will be difficult and expensive to handle. 
About 60 per cent of the yellow pine is of good quality, but the white pine and 
red fir are poor. There is some alligatoi^ juniper in the undergrowth. 

SUind of timber species in T. 4 A'^, R, S7 E. 

Feet B. M. 

Yellow pine 69,250,000 

White pine 2,100,000 

Red fir .• 2,800,000 

Total 74,150,000 

Forest conditions in T, 4 N,, R. £7 E. 

Averagfe total height feet.. 120 

Average height, clear do. . . 30 

Average diameter, breast-high inches. . 18 

Dead per cent . - 1 

Diseased do . . . 10 

Average age years. . 120 

Litter Light. 
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Township 5 Nobth, Kanoe 27 East. 

The east half of this township is included within the reserve. The surface 
is steep, rolling, and broken, and supports a heavy growth of yellow pine of good 
quality. Other timber is small and poor. 

Stand of timber gpedes in T. 6 N., R, IS7 E. 

Feet B. M. 

Yellow pine 78,750,000 

White pine 625, 000 

Bed fir 4,500,000 

Engelmann spruce 260, 000 

Total 84,126,000 

Forest conditUms in T, 6 N.y R, S7 E. 

Average total height feet. . 120 

Average height, clear do. . . 24 

Average diameter, breast-high inches. . 18 

Dead per cent. . 2 

Diseased do... 10 

Average age years. . 150 

Township 6 North, Bange 27 East. 

Sections 1 to 15, inclusive, the north half of sections 16, 17, and 18, sections 
22 to 27, inclusive, and sections 34, 35, and 36 are within the boundaries of the 
reserve. The surface is all broken and mountainous, and the timber is of very 
poor quality. 

Stand of timber species in T. 6 N.^ R. ^7 E. 

FeetB. M. 

Yellow pine 12,000,000 

White pine 1,250,000 

Red fir 14,500,000 

White tir 1,000,000 

Engelmann spruce 19, 250, 000 

Total : 48,000,000 

Forest conditions in T, 6 N., R, TT E, 

Average total height - feet. . 70 

Average height, clear do. . . 11 

Average diameter, breast-high inches. . 20 

Dead per cent. . 2 

Diseased do, . . 10 

Average age vearH. . 130 

Litter Light. 
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Township 7 North, Range 27 East. 

The surface is very broken and. mountainous. It supports a scattering growth 
of yellow pine, red fir, and white fir. About 40 per cent of the yellow pine is of 
3*ood quality. 

Stand of timber species in T. 7 N,, R. 27 E. 

FeetB. M. 

Yellow pine 17,750,000 

Re<l fir 3,000,000 

White fir 1,500,000 

Total....:..... : :. 22,250,000 

Forest conditions in T. 7 X., R. 27 E. 

Average total height .feet. . 110 

Average height, dear do. . . 18 

Average diameter, breast-high inches. . 26 

Dead j)er rent. . 2 

Diseased do. . . 18 

AvefTage age years. . 185 

Litter Light. 

Township 8 North, Range 27 East. 

The surface is all steep, rolling, and broken, draining toward the northeast, 
and supports a very scattering growth of yellow pine, with a very few red fir and 
Engelmann spruce of no value. There is a considerable growth of aspen, alligator 
juniper, and Gambel oak in the undergrowth. 

Stand of species in T. 8 N,, R. 27 E. 

Cords. Feet B. M. 

Yellow pine 19,250,000 

Alligator juniper 475 

Forest conditions in T. 8 N., R. 27 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast high .inches. . 20 

Dead per cent. . 4 

Diseaseii .do. . . 20 

Average age years. . 180 

Litter Light. 

Township 1 North, Range 28 East. 

All of this township lies upon the slopes of Red Peak, which reaches an ele- 
vation of 9,250 feet in section 17. The drainage is into Eagle Creek and Blue 
River. The surface is very broken and mountainous. It supports a fair stand of 
yellow pine, white pine, and white fir, all of poor quality. There is some alligator 
juniper and Emory oak in the undergrowth. 
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5tond 0/ timber species in T, 1 N,, R, S8 E, 

Feet B. M. 

Yellow pine 32,250,000 

White pine 6,675,000 

White fir 2,600,000 

Totol 40,425,000 

Forest conditions in T. 1 N., R. fS8 E. 

Average total height - feet.. 115 

Average height, clear „ do... 18 

Average diameter, breast high inches. . 18 

Dead percent.. 2 

Diseased do... 8 

Average age years . . 140 

Litter Light. 

Township 2 North, Banoe 28 East. 

This township lies on the southwestern flank of Mount Oliphant. It reaches an 
elevation of 10,000 feet in section 1. The drainage is into fkgle Creek and Blue 
River. The surface is all rough and broken, which will make logging very 
expensive. Yellow pine and white pine are very scattering and of poor quality. 

Stand of timber species in T, g N.^ R. £S E, 

Feet B. M. 

Yellow pine 32,500,000 

White pine 505,000 

Total 33,005,000 

Forest tonditions in T. e N., R. »8 E. 

Average total height feet . . 120 

Average height, clear do. . . 22 

Average diameter, breast high inches. . 22 

Dead per cent. . 1 

Diseased do. . . 10 

Average age years. . 156 

Litter Light. 

Township 3 North, Range 28 East. 

The greater portion of this township lies on the Blue Mountains plateau. The 
surface is all very rough and broken, and the timber will be difficult and expen- 
sive to log. There is a heavy stand of timber, but it is of poor quality. 
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Stand of timber species in T, S N., R, S8 E. 

Feet B. M. 

Yellow pine 25,750,000 

White pine 21,250,000 

Red fir 18,000,000 

White fir 33,250,000 

Engelmann spruce 113, 750, 000 

Total 212,000,000 

Forest conditions in T. S N.., R. '^HS E. 

Average total height feet. . 85 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 18 

Dead per cent 2 

Diseased do. . . 10 

Average age years. . 125 

Litter Light. 

Township 4 North, Range 28 East. 

This entire township is drained by Salt River, which is of no value as a 
logging stream. The yellow pine is of very good qiialit)^, and stands heav}^ on the 
northern part of the township. Other timber is rough and of poor quality. 

Stand of timber species in T. 4 iV"., R. '28 E, 

Feet B. M. 



Yellow pine 98,750,000 

White pine 8,825,000 

Red fir 12,600,000 

White fir 13,000,000 

Total 133,175,000 

Forest conditions in T. 4 N., R. 28 E. 

Average total height feet. . 110 

Average height, clear do. . . 24 

Average diameter, breast high inches. . 18 

Dead per cent. . 2 

Diseased do. . . 10 

Average age years. . 125 

Litter Light 

Tow^NSHiP 5 North, Range 28 East. 

This township is drained by Salt River, which is of no value as a logging 
stream. The yellow pine is of very good quality and stands heavy all over the^ 
township except on the north. Other species are scattering and of poor quality. 

608— No. 23—04 1 
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Stand of timber species in T. 6 N.y R, $8 E. 

Feet B. M. 

Yellow pine 18,000,000 

White pine 1,485,000 

Red fir 18,600,000 

White fir 250,000 

Engelmann spruce 600, 000 

Total 38,835,000 

Fore^ conditions in T, 5 .V., R. 28 E. 

Average total height feet. . 115 

Average height, clear do. . . 20 

Average diameter, breast high inches. . 22 

Dead percent.. 2 

Diseased do. . . 10 

Average age years. . 165 

Litter Light. 

Township 6 North, Range 28 East. 

This township is very steep, rough, and broken, and is di-ained by Salt River. 
The timber is very scattering and of poor quality and will be difficult and expensive 
to handle. 

SUind of timber species in 2\ 6 N., R. :^8 E, 

Feet B M. 

Yellow pine 20,000,000 

White pine 1, 500, 000 

Red fir 4,750,000 

Engelmann spruce 1, 250, 000 

Total 27,500,000 

Forest conditions in T, 6 iV., R. 28 E. 

Average total height feet. . 75 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 18 

Dead per («nt. . 5 

Diseased do. . . 15 

Average age years.. 150 

Litter Light. 

Township 7 North, Range 28 East. 

The divide between Little Colorado River and Salt River crosses the southern 
portion of this township. The surface is rough and broken and supports a scattering 
growth of timber of poor quality. 
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Stand of timber species in T. 7 N.y R, gS E, 

Feet B. M. 

Yellow pine 20,750,000 

R«ilfir 750,000 

White fir 500,000 

Engelmann spruce 250, 000 

Total 22,250,000 

Forest conditions in T. 7 N., i?. £S E. 

Average total height feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 18 

Dead per cent. . 5 

Diseased do. . . 20 

Average age years. . 170 

Litter ». Light. 

Township 1 North, Range 29 East. 

This township lies on the east slope of Rose Peak and is drained by Blue River. 
The surface is rough and broken and supports a scattering growth of yellow pine, 
white pine, and white fir, which will be difficult and expensive to handle. 

Stand of timber species in T. 1 iV., R. £9 E, 

FeetB. M. 

Yellow pine 25,500,000 

White pine 2,000,000 

White fir 2,650,000 

Total 30,150,000 

IWest conditions in T, 1 N., R. 29 E. 

Average total height feet. . 95 

Average height, clear do. . . 14 

Average diameter, breast-high inches. . 18 

Dead per cent. . 2 

Diseased do. . . 10 

Average age years. . 140 

Litter Light. 

Township 2 North, Kanoe 29 East. 

This township is very mountainous and is traversed by the deep canyons of 
Blue River, into which it drains. It supports a scattering growth of timber, which 
will be difficult and expensive to handle. There is some Emory oak and alligator 
juniper in the undergrowth on the hills, and some cottonwood and sycamore along 
the river. 
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Stand of timber species in T. ^ X, R. £9 E. 

Feet B. M. 

Yellow pine 18,750,000 

White pine 6,250,000 

White fir 9,000,000 

Total 34, 000, 000 

Forest conditions in T. 2 N., Ji. 29 E. 

Average total height feet. . 95 

Average height, clear do. . . 12 

Average diameter, breast-high inches. . 16 

Dead per cent. . 2 

Diseased do. . . 15 

Average age years. . 125 

Litter Light. 

TovNSHir 3 North, Range 29 East. 

This township is dmined b}" tributaries of Blue River and lies on the east side 
of the Blue Mountain plateau. The timber is scattering and of poor quality, and 
will be difficult and expensive to handle. 

Stand of timber species in T. 3 N., R. 29 E. 

Feet B. M. 

Yellow pine 18,000,000 

White pine.... '. 5,750,000 

Red fir 4,000,000 

White fir 9,000,000 

Engelmann spruce 15,500,000 

Total 52,250,000 

Forest conditions in T, S iV., R. 29 E. 

Average total height feet. . 90 

Average height, clear -do. . . 12 

Average diameter, breast-high inches. . 14 

Dead per cent. . 4 

Diseased do. . . 12 

Average age years. . 120 

Litter -: Light. 

Township ^ North, Kange 29 East. 

This township straddles the divide between Salt River and Blue River. Its 
surface is rolling and broken, and the timber is of very poor quality and will be 
expensive to handle. 
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Stand of timber species in T. 4 N., R. 29 E. 

Feet B. M. 

Yellow pine 19,000,000 

White pine 1,375,000 

Red fir 2,000,000 

White fir 2,000,000 

Engelmann epraoe 14,000,000 

Total 38,375,000 

Forest conditions in T. 4 ^t R- ^9 E. 

Average total height feet. . 90 

Average height, clear ! do. . . 12 

Average diameter, breast-high inches. . 16 

Dead per cent. . 5 

Diseased do... 12 

Average age years. . 125 

Litter Light. 

Township 5 North, Range 29 East. 

The surface is steep, rough, and broken and is principally drained by Salt 
River. It reaches an elevation of 9,500 feet in the southeastern portion, and in the 
higher areas is partly tiniberless. The timber is of very poor quality. 

Stand of timber species in T. 5 N.y R. 29 E. 

Feet B. M. 

Yellow puie 37,000,000 

Red fir 3,250,000 

White fir 3,000,000 

Total 43,250,000 

Forest conditions in T. 5 N.^ R, 29 E. 

Average total height feet. . 90 

Average height, clear do. . . 18 

Average diameter, breaatrhigh inches. . 20 

Dead per c«nt.. 2 

Diseased do... 10 

Average age years. . 140 

Litter Light. 

ToAVNSHiP 6 North, Range 29 East. 

The eastern portion of this township is the summit between Salt River, Blue 
River, and Nutrioso Creek. The surface is rough and broken, but supports a fair 
growth of yellow pine, of which about 80 per cent is of good quality. 
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Stand of Umber species in T. 6 N,f R. S9 E. 

Feet B. M. 

Yellow pine 40,750,000 

White pine 2,000,000 

Red fir 7,000,000 

Engelmann spruce : . 500, 000 

Total 50,250,000 

ForeH candUian in T. 6 -Y., U. ^9 E. 

Average total height feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast-high . . * inches. . 18 

Dead percent.. 2 

Diseased do. . . 12 

Average age years . . 156 

Litter Light. 

Township 7 North, Range 29 East. 

The surface is steep and broken, draining northeasterly into Nutrioso Creek. 
The timber is generally scattering and of poor quality. The eastern portion of 
the township is open prairie or grazing land. 

SUind of species in T. 7 N., R, £9 E, 

Cords. Feet B. M. 

Yellow pine 9,750,000 

Red fir 1,500,000 

White fir 250,000 

Alligator juniper 1,285 

Total 1,285 11,500,000 

Forest conditions in T, 7 N,, R. 29 E, 

Average total height of timber trees feet. . 75 

Average height, clear do. . . 8 

Average diameter, breast-high inches. . 18 

Dead per cent. . 4 

Diseased do. . . 18 

Average ag^» years. . 150 

Litter Light. 

Township 1 North, Ranoe 30 East. 

The entire township is drained by Blue River, which flows through very 
steep canyons. The higher areas are almost timberless. There is some Gambel 
oak and alligator juniper among the undergrowth of the higher areas, and along 
the river are found willows, alders, cottonwoods, and sycamores. 
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Stand of timber species in T. 1 N,, B. SO E. 

Feet B. H. 

Yellow pine 13,250,000 

Fbrest condUicms in T, 1 N., R, 30 E. 

Average total height feet. . 100 

Average height, clear do. - . 18 

Average diameter, breast-high inches. . 16 

Dead per cent. . 3 

Diseased do... 20 

Average age ears. . 140 

Litter Light. 

Township 2 North, Range 30 East. 

The township is entirely drained by Blue River and is very mountainous. 
The timber is mostly of poor quality and will be difficult and expensive to handle. 
The undergrowth includes Emory oak, alligator juniper, cottonwood, and sycamore. 

SUind of timber species in T, S N.^ R. SO E. 

Feet B. M. 

Yellow pine 41,250,000 

Forest conditions in T. e N,, R. SO E. 

Average total height feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 4 

Diseased do. . . 20 

Average age years. . 125 

Litter Light. 

Township 3 North, Range 30 East. 

The entire township is drained by Blue River, which flows through deep can- 
yons. The timber is mainly of poor quality. The underbrush includes Emory 
oak, alligator juniper, cottonwood, and sycamore. 

Stand of timber species in T, S N.y R, SO E. 

Feet B. M. 

Yellow pine 25,000,000 

Forest conditions in T. S A", R. SO E. 

Average total height feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 2 

Diseased do. . . 20 

Average age years. . 125 

Litter Light. 
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Township 4 North, Range 30 East. 

This township is very rough and broken and the handling of the timber will be 
very difficult and expensive. About 30 per cent of the yellow pine is of good 
quality; the rest of the timber is rough. 

Stand of timber speck's in T. 4 ^-t -K* ^0 E. 

Feet B. M. 

Yellow pine i 14,750,000 

White pine , 250,000 

Re<lfir 750,000 

White fir 750,000 

Engelmann spruce 500, 000 

Total 17,000,000 

Forest conditions in. T. 4 iV., R. 30 E. , 

Average total height feet. . 75 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 5 

Diseased do. . . 20 

Average age years. . 125 

Litter Light. 

Township 5 North, Range 30 East. 

This township is rough and mountainous, except a narrow strip of level land 
along Alpine Creek. About 30 per cent of the yellow pine is of good quality, but 
it will be difficult and expensive to handle. 

/Stand of species in T. 5 N., R. 30 E. 

Cords. Feet B. M. 

Yellow pine 40, 500, 000 

Gambel oak 8, 925 

Forest conditions in T. 6 N.^ R, 30 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 12 

Average diameter, breast high inches. . 16 

Dead per cent. . 4 

Diseased do. . . 20 

Average age years. . 160 

Litter Light. 
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Township 6 North, Range 30 East. 

This township is on the divide between Nutrioso Creek and Blue River. It is 
ver}' rough and mountainous, with the exception of a narrow strip of level land in 
Nutrioso Valley. Excepting a few trees standing along the creek bottoms, the 
timber is small and of poor quality and will be difficult and expensive to handle. 

Stand of species in T. 6 N., H. 30 E. 

Cords. Feet B. M. 

Yellow pine 30,250,000 

Red fir 2,250,000 

Alligator juniper 1, 300 

Gambeloak 7,250 



Total 8,550 32,500,000 

Forest conditions m T. 6 N., R, 30 E. 

Average total height of timber trees feet. . 75 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 16 

Dead per cent. . 5 

Diseased do. . . 20 

Average age years. . 170 

Litter, Light. 

Township 7 North, Range 30 East. 

The southeastern portion of this township is rough and mountainous ^nd supports 
a growth of yellow pine and alligator juniper which is of little value. The town of 

Nutrioso is located in sections 31 and 32. 

* 

Stand of timber species in T. 7 iV., R. 30 E. 

Cords. Feet B. M. 

Yellow pine - 9, 000, 000 

Alligator juniper 3, 700 

Forest conditions in T. 7 A", R. 30 E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 18 

Dead per cent. . 5 

Diseased do. . . 20 

Average age years. . 175 

Litter Light. 
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Township 1 North, Range 31 East. 

This fractional township contains but 12 sections, and the only timber is in 
sections 5 and 6. 

J^nd of timber species in T, J N.^ R. SI E, 

Feet B. M. 

Yellow pine 1,000,000 

Forest conditions in T, 1 JN'., R. 31 E. 

Average total height feet. . 80 

Average height, clear do. . . 15 

Average diameter, breast high inches. . 16 

Dead I)er cent. . 5 

Diseased do. . . 30 

Average age years. . 125 

Township 2 North, Range 31 East. 

This fractional township contains but 12 sections, and supports a scattering 
growth of yellow pine, of which only 30 per cent is of good quality. 

Stand of timber species in T. 2 N.j R, SI E. 

Feet B. M. 

Yellow pine 14,000,000 

Forest conditions in T. S N., R, SI E, 

Average total height feet. . 80 

Average height, clear do. . . 16 

Average diameter, breast high inches. . 18 

Dead per cent. . 5 

Diseased do... 20 

Average age . . years. . 130 

Township 3 North, Range 31 East. 

This fractional township contains but 12 sections, and supports a poor growth 
of yellow pine. The surface is very rough and mountainous. 

Stand of timber species in T, 3 iV., R. SI E. 

Feet B. M. 

Yellow pine 9, 500, 000 

Forest conditions in T, S N., R. SI E. 

Average total height feet. . 80 

Average height, clear -.do. . . 15 

Average diameter, breast high inches. . 16 

Dead per cent. . 2 

Diseaseii do. . . 20 

Average age- years. . 125 



^t' 



^v 



i 



i 



DESCRIPTIONS OF tOWKSHIPS. 59 

Township 4 North, Range 31 East, 

This fractional township contains 30 sections and is very steep and mountainous, 
excepting a narrow strip of land along Blue River. The yellow pine is very small 
and of poor quality, excepting that along Blue River. A sawmill having a capacity 
of 1,000 feet per day, is located in section 15. It is operated only in winter. 
There is some cottonwood and sycamore timber along the valleys. 

Stand of species in T. 4 -^^., R- 31 E. 

Cords. Feet B. M. 

Yellow pine 27,600,000 

Gambel oak 11 , 700 

Fare^ conditions in T. 4 N,, R, SI E. 

Average total height of yellow pine feet. . 80 

Average height, clear do. . . 10 

Average diameter, breast high inches. . 18 

Dead per cent. . 2 

Diseased do... 20 

Average age years. . 180 

Litter Light. 

Township 5 North, Range 31 East. 

This fractional township contains 30 sections of steep, rolling land, except some 
level areas along Alpine Valley. The timber is all small, at least 75 per cent being 
young growth and saplings. 

/Stond of species in T, 6 N.^ R, SI E. 

Cords. Feet B. M. 

Yellow pine 12,500,000 

Gambel oak 9, 150 

Forest conditions in T. 5 N., R. SI E, 

Average total height of yellow pine feet. . 60 

Average height, clear do... 10 

Average diameter, breast high inches. . 12 

Dead per cent. . 2 

Diseased do. . . 15 

Average age years. . 100 

Litter Light. 
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Township 6 North, Range 31 East. 

This fi-actional township contains 30 sections of rough, mountainous land, 
supporting a scrubby growth of timber of little value. 

Stand of timber species in T. 6 N.j R. SI E. 

Feet B. M. 

Yellow pine 4,250,000 

Red fir 4,000,000 

White fir 2,500,000 

Engelmann spnice 11, 000, 000 

Total 21,750,000 

Forest conditions in T. 6 N.j K. SI E, 

Average total height feet. . 65 

Average height, clear do. . . 7 

Average diameter, breast high inches. . 16 

Dead per cent. . 5 

Diseased do. . . 15 

Average age years. . 130 

Litter Light. 

Township 7 North, Range 31 East. 

This fractional township contains 30 sections. The southern portion is very 
rough and mountainous, with more gentle slopes toward the north. All of the 
timber is in the southern portion, and is very rough and of poor quality. 

Stand of timber species in T. 7 N., R. 31 E. 

Feet B. M. 

Yellow pine 7,750,000 

Red fir 1,250,000 

White fir 1,250,000 

Engelmann spruce 6, 750, 000 

Total 17, 000, 000 

♦ Forest conditions in T. 7 iV., jR. 31 E. 

Average total height feet. . 90 

Average height, clear do. . . 8 

Average diameter, breast high inches. . 20 

Dead per cent. . 5 

Diseased do. . . 15 

Average age years. . 170 

Litter Light. 
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Abies conoolor. <See Fir, white. 

Agriculture, condition of 13 

Alligator, juniper. See Juniper, alligator. 
Alnus rhombolfolia. See Alder. 

Altitudinal range of timber species 16 

Arizona cypress. See Cypress, Arizona. 

Aspen, occurrence of 17 

view of, plate showing 40 

Baldwin, Mount, view of Green Mountains from. 12 

Baldy, Mount, timber zones on 16 

Black Mesa, character of 12 

yellow pine on 18-17 

Black Mesa Forest Reserve, agrriculture in 13 

area of 12 

classification of lands in 1^ 

climatic conditions in 19 

creation and bounds of — 11 

diagram of, showing stand of timber and pro- 
Ix)rtion of each species, by town- 
ships 60 

drainage of 12-13 

grazing in 13-14 

lumbering in 14 

map of, showing classification of lands 58 

mining in 15 

routes of travel in 19 

timljer in, amount of 15 

topographic features of 12 

water supply of 13 

Blue Mountain Plateau, Engelmann spruce on. . . 19-20 

Burned area, percentage of 12 

Clifton, mineral belt of, extent of 15 

Climatic conditions, range of 19 

Cypress, Arizona, amount of 15 

distribution of 17 

eflfect of drought on 18 

views of, plate showing 40 

For definite localities^ see Townships. 
Cupressus guadalupensis. See Cypress, Arizona. 

Drainage, features of 12-13 

Drought, eflfect of, on timber growth 18 

Engelmann spruce. See Spruce, Engelmann. 

Escudilla Peak, timber zones on 16 

Fir, red, altitudinal range of 16 

amount of 15 

distribution of 17 

rate of growth of 18 

reproducton of 18 

For definite localitiea^ see Townships. 

Fir, white, altitudinal range of 16 

amount of 15 

distribution of 17 

reproduction of 18 

For definite localities^ see Townships. 
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Fires, destruction of forests by 20 

Forest conditions. For definite localities^ see 
Townships. 

Forests, destruction of, by fire 20 

Gambel Oak. See Oak, Gambel. 

Gannett, Henry, letter of transmittal by 9 

Grazing, extent of 13-14 

Green Mountains, view of, from Mount Baldwin . 12 

Green Peak, elevation of 12 

Juniper, alligator, amount of 15 

distribution of 17 

eflfect of drought on 18 

rateof growth of 18 

viewof,plate showing 30 

For definite localities^ see Townshiiw. 
Juniperus pachyphloea. See Juniper, alligator. 

Litter, character and amount of 19 

For definite localities^ see Townships. 

Logged area, percentage of 12 

Lumbering, extent of, within the Reserve 14 

Montezuma well, view of, plate showing 16 

Mount Baldwin, view of Green Mountains from. . 12 

Mount Baldy, timber zones on 16 

Mount Oliphant, view of, from Mount Rose 12 

Mount Rose, view of Mount Oliphant f rcjm 12 

Nontimbered area, percenti^eof 12 

Oak, Gambel, amount of 15 

view of , plate showing 1 20 

For definite localities, see Townshii^. 

Oliphant, Mount, view of from Mount Rose 12 

Picea engelmanni. See Spruce, Engelmann. 
Picea engelmanni var. franciscana. See Spruce, 
Arizona. 

Pine, white, amount of 15 

distribution and altitude of 17 

rate of growth of ... 18 

For definite localities^ see Townships. 

Pine, yellow, altitudinid range of 16 

amount of 15 

distribution of 16-17 

eflfect of drought on 18 

rateofgrowth of 18 

reproduction of 18 

sizesof 16 

views of, plates showing 20,30 

For definite localities, see Townships. 
Pinus fiexilis. See Pine, limber. 
Pinus ix>nderosa. See Pine, yellow. 
Pinus strobiformis. See Pine, white. 
Platanus racemoea. Se-e Sycamore. 
Populus tremuloides. See Aspen. 
Populus trichocarpa. See Cottonwood. 
Pseudotsuga taxifolia. See Fir, red. 
Quercus emoryi. See Oak, Emory. 
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Quercns gambelii. See Oak, Oambel. Page. 

Bange, altitudinal, of timbor 10 

Red fir. ^ee Fir, red. 

Booe, Moant, view of Mount OUphant from 12 

Bontea of travel, location of 19 

Spruce, Arizona, distribution of 17 

sizesof 17 

Spruce, Engelmann, altitudlnal range of 16, 17 

amount of 1* 

distribution of 17 

rate of growth of 18 

reproduction of 18 

sizesof 17 

For definite localities^ see Townships 

Temperatures, range in 19 

Timber, altitudinal range of 16 

amount of 15 

effectsof drought on 18 

reproduction of 18 

species represented 15 

For definite localities^ see Townships. 

Timbered area, percentage of 12 

Topography, character of 12 

Townships, conditions in: 

T. IN, R.27B 44 

T. IN., R.28E 47-48 

T. IN., R. 29E 51 

T. IN., R.30E... 54-55 

T. 1 N., R. 81E 58 

T.2N., R.27E 44 

T.2N., R.28E 48 

T.2N., R. 29E 51-68 

T.2N.,R.aOE 56 

T.2N.,R.81E 58 

T.HN., R.27E 45 

T.3N., R. 28E 48-49 

T.3N., R.29E 62 

T.8N.,R.30E 66 

T.3N., R.81E 68 

T.4N., R.27E 45 

T.4N., R.28E 49 

T.4N., R.29E 62-^ 

T.4N., R.30E 66 

T.4N., R.31E 69 

T.5N.,R.27E 46 

T.6N., R.28E 48-50 

T.6N., R.29E 53 

T. 5N., R.30E 66 

T.5N., R. 31E 59 

T.6N.,R.26E 42-43 

T.6N., R.27E 46 

T.6N., R.28E 60 

T.6N.,R.29E 58-64 

T.6N.,R.30E 57 

T. 6N., R.31E 60 

T.7N.,R.27E 47 

T. 7N.,R.28B 50^1 

T. 7N., R. 29B 54 

T.7N.,R.30E 67 

T.7N,R.31E 60 

T.8N.,R. 23E 4041 

T.8N.,R.26E 43 



Townships, conditions in— Continued. Page. 

T.8N.,R.27E 47 

T.9N.,R.22E 89-40 

T.9N.,R.23E 41 

T.9N.,R.24E 41-42 

T.9N., R.25E 42 

T.9N.,R.aJE 4*44 

T. 10N.,R. 19E.... 87-88 

T.ION., R.20E 88-39 

T.10N.,R.21E 39 

T.ION., R. 22 E 40 

T.11N.,R.12E 28-29 

T. UN., R. 13E 31 

T.UN., R. 14E 82-88 

T.UN., R.15E 34 

T.UN., R. 16E 35 

T. 11N.,R. 17E 38 

T.UN., R. 18 E 87 

T.UN., R. 19 E 38* 

T.12N., R.8E 21 

T.12N.,R.9E 22-23 

T.12N., R. lOE 24-25 

T. 12N., R. HE 28-27 

T. 12N., R. 12E 29 

T.12N., R. 18E 31 

T.12N., R. 14E .' 88 

T. 12N., R. 16E 34 

T.12N., R.16B 85-38 

T. 12N., R.17E 88 

T.12N., R. 18E 37 

T.13N., R. 7E 20 

T.13N., R. 8E 21 

T.13N.,R.9E 23 

T.13N., R. lOE » 

T.13N.,R. HE 27 

T.13N., R. 12E 29-30 

T. 13N., R. 13E 82 

T.13N., R. 14E 83-34 

T. 18N., R. 16E 33 

T. 14N.,R. 7E 20 

T.14N., R.8E 22 

T.UN., R.9E 24 

T. 14N.,R. lOE 25-28 

T. UN., R. HE 27-28 

T.UN., R. 12 E 30 

T. UN., R. 13E 38 

T. 15N., R.6E 20 

T. 16N., R. 7E 20 

T. 16N., R.8B 22 

T.15N., R.9E 24 

T.15N., R.10E 28 

T.16N., R. HE 28 

T.16N.,R.12E 30 

Trails, routes of 19 

Trees, species of, list of 15 

Underbrush, character of.. 19 

Water supply, conditions of 18 

White fir. See Plr, white. 

White Mountain Prairie, view of, plate showing . 16 

White pine. See Pine, white. 

Woodland, percentage of 12 

Yellow pine. See Pine, yellow. 
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